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ABSTRACT 
Background: The primary purpose of this study was to explore the knowledge, attitudes, 
and perceptions of Massachusetts' high school coaches who have completed mandated 
training relating to concussion recognition, management, and legislation. The second 
purpose was to examine their opinions on the effectiveness of state approved concussion 
education. 
Participants: High school coaches from Massachusetts' Interscholastic Athletic 
Association (MIAA) schools who have completed at least one season of coaching. 
Coaches from various sports were recruited for quantitative survey data (n = 1 04) and 
coaches from high concussion risk sports were recruited for qualitative interviews (n 
=12). 
Methods: This study utilized a mixed methods research design, with an emphasis on 
qualitative methods. Interviews were conducted for qualitative data collection about the 
attitudes towards sports-related concussions and current concussion management 
practices of MIAA high school coaches. A survey was used to collect quantitative data 
v 
• 
about MIAA high school coaches' knowledge regarding concussions, concussion 
legislation, awareness about the risks of concussions, and perceived self-efficacy in 
managing concussion scenarios. 
Results: Major findings indicate that participants demonstrate only average levels of 
concussion knowledge and lack a sufficient understanding of how to practically apply 
that knowledge. Most participants report prudent attitudes towards player safety, but also 
acknowledge a "winning-oriented" youth sport culture. Many participants perceived 
themselves as knowledgeable and confident when handling concussions, but at the same 
time they believe athletic trainers or healthcare professionals should bear the primary 
responsibility for managing concussions. Remarkably, very few participants perceived 
current concussion education to be effective in changing coaching practices regarding 
concussions. Instead they report the most influential sources of information are personal 
or coaching experiences, the media, or in-person trainings. 
Conclusions: High school coaches are not qualified to make concussion management 
decisions due to their partial understanding of proper concussion care and several 
conflicts of interest that exist in current sport culture exposed by this study. Therefore, 
coaches' appropriate responsibility should be to establish and maintain a safe sporting 
environment. Additionally, the design and delivery of concussion education must be 
improved so that all coaches will possess the critical skills necessary to effectively 
. implement appropriate concussion management protocols. 
Vl 
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CHAPTER ONE: INTRODUCTION 
Over a century ago, President Roosevelt advocated for safety reform in college 
football due to an increase in fatal head injuries (Ellenbogen et al. , 2010). Today, 
American sports are facing a similar challenge - sports-related concussions. In light of 
new evidence from research on brain trauma and heightened awareness of by the deaths 
of many former athletes who have suffered multiple concussions lawmakers have 
recognized this issue the public health concern. As a result, over forty states have 
responded by instituting laws that require training for high school coaches ' to increase 
their knowledge about appropriate recognition and management of concussions. 
However, sports-related concussions are a complex and multi-faceted problem, and 
research on previous concussion education efforts with coaches shows that education-
only efforts may not adequately address this pressing problem. Many experts believe that 
coaches' attitudes towards concussions need to be examined and changed in order to 
eliminate unnecessary safety risks while still preserving the excitement of sport (C. 
Pavlos, personal communication, 2012; Johnson, 2012). 
Sports-related concussions: A growing public health concern 
The Centers for Disease Control and Prevention (CDC) estimates that there are 
between 1.6 and 3.8 million concussions treated annually in doctor's offices and 
emergency room departments, in which twenty percent of those reported concussions are 
sustained by adolescents while participating in sports (Guskiewicz & McLeod, 2011; 
Lincoln et al. , 2011). However, it is believed that the incidence may be under estimated 
1 
due to the lack of qualified medical personnel available to document every case as well as 
chronic underreporting by athletes at the time of injury (Guskiewicz & McLeod, 2011). 
High school based sports injury surveillance data show that concussions account for 
approximately nine percent of all types of sports-related injuries among adolescents 
(Guskiewicz & McLeod, 2011 ). Lincoln eta!. (20 11) tracked the incidence of sports-
related concussions in twelve high school sports over an eleven-year period and found 
that concussions increased on average by approximately fifteen percent across all sports 
each academic year, rising from 0.12 per 1000 athlete-exposures (AE) to 0.49 per 1000 
AE; an AE is defined as "1 athlete's participation in a practice or competition" (p. 959). 
Due to the high incidence, potential long-term health consequences, and 
associated medical costs ofthe reported concussions in the United States, the Centers for 
Disease Control and Prevention (CDC) considers the issue of concussions to be a serious 
public health concern (CDC, 2011; National Center for Injury Prevention and Control, 
2009). While there are limited data on the exact costs of sports-related concussions, it's 
estimated that overall brain injuries incur approximately $60 billion annually in medical 
bills (Daneshvar et al., 2011). The cost that is not calculated, however, is the very real 
price that these patients pay- their health and wellbeing both the short-term and long-
term. The severity of potential consequences is underscored by the unfortunate cases of 
six high school football players who paid the ultimate price in 2013 when they suffered 
fatal sports-related concussions (Malinowski, 2013). 
In addition to the increasing incidence of sports-related concussions, the potential 
2 
consequences that can result from the injury are a major concern. According to the CDC, 
a concussion is "a type of traumatic brain injury caused by a bump, blow, or jolt to the 
head that that disrupts the normal function of the brain" (Faul, Xu, Wald & Coronado, 
2010, p.8). This change in normal brain functioning can present as one or more signs or 
symptoms that may affect a person's physical, emotional, behavioral or cognitive 
functions, as described by the "Consensus Statement on Concussion in Sport" (McCrory, 
Meeuwisse, Aubry et al., 2013). Each concussion is a unique and unpredictable event in 
which the frequency, duration or severity of symptoms manifests differently among 
patients. 
It is clear the range of signs and symptoms that a concussion may cause can have 
a serious impact on the proper functioning of the brain; therefore, each suspected 
concussion must be managed immediately and conservatively because there are several 
serious long-term outcomes associated with an inappropriately managed concussion. For 
example, patients with a mismanaged concussion may have a prolonged duration of 
symptoms for weeks or months, known as Post-Concussion Syndrome (PCS). PCS may 
interfere with patients' quality of life because of their inability to complete activities of 
daily living such as going to school, socializing with friends, and sports participation 
(Cantu & Hyman, 2012; Guskiewicz & McLeod, 2011; Lincoln et al., 2011). The most 
severe consequence possible from a mismanaged concussion is death from Second 
Impact Syndrome (SIS). SIS is a rare event specific to the immature adolescent brain in 
which fatal, rapid cerebral swelling occurs when a second hit is sustained before the first 
3 
concussion has resolved (Cantu & Hyman, 2012; Guskiewicz & McLeod, 2011; Lincoln 
et al., 2011). 
The Threat of Subconcussive Collisions 
Not only are there serious consequences related to concussions that are clinically 
diagnosable, but also medical researchers have linked irreversible brain disease and high 
exposures to sub-concussive head trauma (i.e., lower velocity hits at higher frequencies). 
This fmding means that in instances that were once thought to be without long-term harm 
there is now evidence that may suggest otherwise. For example, athletes who sustain less 
forceful but more frequent hits to the head, like soccer players using their heads to 
advance the ball or football linemen who constantly go helmet-to-helmet on the line of 
scrimmage, are more likely to see the effects of subconcussive head trauma. Specifically, 
Chronic Traumatic Encephalopathy (CTE) develops from gross tissue changes and the 
accumulation of protein deposits in the brain (Gavett, Stern & McKee, 2011). Outward 
signs of CTE include possible behavior or personality changes, symptoms similar to 
Alzheimer's disease, or mental health issues like severe depression that are believed to 
have led to suicide in several CTE patients (Cantu & Hyman, 2012; Guskiewicz & 
McLeod, 2011; Lincoln et al., 2011). CTE was first recognized in boxers who were 
casually referred to as being "punch drunk"; however, in recent years medical researchers 
have found CTE in patients with no reported history of concussions and diverse histories, 
such as domestic violence victims, as well as athletes in high collision sports like football 
(Jahnke, 2012). This pattern means that repetitive hits to the head at subconcussive 
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forces may be just as dangerous as sustaining a clinically diagnosable concussion (Cantu 
& Nowinski, 2012). The discovery of CTE is a critical issue in the professional sports 
arena as well as an emerging threat in high school athletics. 
Sadly, examples of this pattern oftrauma from subconcussive forces can be found 
in the news headlines almost daily. Most recently, autopsy results reporting evidence of 
CTE in former NFL player Junior Seau's brain have been released. After 20 years of 
professional football, Seau had no documented history of concussions, but it is believed 
by medical researchers and his family that CTE provides an explanation for Seau's 
uncharacteristically aggressive and impulsive behavior leading up to his suicide (Coates, 
2013 ). The violent suicide of Seau is only one of many professional athletes' suicides 
over the last few years that have been related to the effects of CTE; however, even more 
concerning is that this scenario is also occurring in youth and amateur levels of athletics. 
In 2008, 17-year-old Nathan Stiles died during a high school football game due to SIS. 
However, the shocking detail about Nathan's death is that his brain autopsy revealed CTE 
deposits that had produced levels of brain damage expected in 70-year-old boxers or an 
Alzheimer's patient (Kounang, 2012). The discovery ofCTE in young athletes raises the 
troubling question about whether the risks that children are exposing themselves to are 
worth damaging their brains and thereby their futures. 
Youth Sports Risk Factors and Sports-Related Concussions 
Understanding the clinical implications of a concussion is only one piece of the 
sports-related concussion problem. It is also necessary to recognize that youth sports 
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play an important part in American culture and that reforms for concussion safety are 
seen as controversial to some members of the athletic community. Sport can provide a 
valuable environment to foster the positive growth of children. However, a winning-
oriented approach to sport oftentimes places the importance of winning over the needs 
and wellbeing of the athletes (Kidman & Lombardo, 2010). In certain instances, if the 
coach prioritizes the values of "toughness," "competitiveness" and "being a winner," it 
may appear to create a tension with their responsibility for also safeguarding the health of 
young athletes. 
Participation and Exposure Trends 
The 2011-2012 participation data for high school sports collected by the National 
Federation of State High School Associations (NFHS) show steady growth each year 
across all sports. There are an estimated seven million high school student-athletes 
playing sports nationwide (Massachusetts Interscholastic Athletic Association [MIAA], 
2011; National Coaching Report, 2008), with over 200,000 high school athletes 
competing in Massachusetts (MIAA, 2011 ). The popularity of sports participation is due, 
in part, to the positive social-emotional growth, academic achievement, and healthy 
lifestyle habits associated with physical activity (Kidman & Lombardo, 2010; National 
Coaching Report, 2008; National Alliance for Youth Sports, n.d.). At the same time, the 
youth sports community is a multi-billion dollar industry that is driven by the rewards of 
elite athleticism, such as college scholarships and professional sports careers (Cassidy, 
Jones & Potrac, 2004; Kidman & Lombardo, 2010; Metzl, 2000). These goals are often 
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unrealistic since only approximately two percent of high school athletes receive National 
Collegiate Athletic Association (NCAA) scholarships to college (NCAA, n.d.) and less 
than one percent of high school students are drafted into professional sports (NCAA, 
2012). However, the desire of professional success has led to youth sports becoming 
more competitive so that the athletes need to become bigger, faster, and stronger at 
younger ages, and to join sports at earlier ages and for longer seasons (Mitka, 201 0). 
The intensity, commitment and early start of participation in organized sports 
today were unheard of thirty years ago. In those days, adolescents would participate in 
sports through a variety of pick-up games with their neighborhood friends at a local 
playground without an adult creating a schedule or rules (Janssen, n.d.); however, 
organized youth sport culture has changed significantly over the last few decades. Youth 
athletes now begin participation on an organized team -meaning that they tally several 
hours a day or week at supervised and structured practices and competitions - at younger 
ages. Although there are few research studies that can provide solid participation figures 
of athletes in year-round sport seasons or on multiple teams, it is estimated that over 21 
million athletes between the ages of 6 and 17 are members of at least one team (Kelley & 
Carchia, 2013). Since only about 7-8 million of those athletes are of high school ages, it 
shows that early specialization is an important aspect of America youth sports culture. 
However, this trend can lead to physical harm by contributing to overuse injuries due to 
the 20 or more hours of practice and competition per week or psychological burnout 
(Caine, DiFiori & Maffulli, 2006), as well as an increase in opportunities for young 
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athletes to sustain a concussion or to accumulate subconcussive blows that add to the 
total amount of brain damage believed to lead to CTE (Cantu & Nowinski, 2012). 
Youth Sports Culture and Environment 
Despite the evidence that suggests the potentially harmful effects of current youth 
sports injury exposure trends, parents and fans continue to place pressure on coaches to 
win by defining success as the team's win-loss record. Thus, coaches may feel the need 
to "prove themselves" by conforming to the sport culture expectations in order to be 
recognized, remembered, and celebrated as a great coach or to advance professionally 
towards more elite positions (Cassidy et al. , 2004). The focus on professional goals 
creates an ethical dilemma in coaching practice when coaches align with the expectations 
of society by defining success as winning and adopt an "old-school mentality" of 
toughness, which may compromise the safety of the athletes by asking them to play 
through injuries (Fry, 2000; Jones, 2007; Williams, 2006). Since 75% of youth sport 
athletes report that their coaches are the adults whom they expect to keep them safe at 
practice or games, it is essential that coaches are well educated on injury prevention and 
understand their ethical responsibility to properly guide and care for their athletes 
(Mickalide & Hansen, 2012). 
This old-school mentality was recently illustrated during a Pop Warner football 
game in which five children between the ages of 10-12 sustained concussions (Hohler, 
2012). The final score of the game was recorded as 52-0, which is not only a violation of 
the Pop Warner mercy rule, which aims to avoid humiliation of opponents by lopsided 
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victories by a series of adjustments to the game like instituting "running time" at a certain 
score differential that shorten the game, but implies that the concussions sustained were 
likely avoidable. If the rules had been enforced and the game been ended early, the 
opportunity for exposure to hits would have been decreased, and perhaps many of the 
children that continued to play with concussion symptoms would have been managed 
more immediately and appropriately. Instead, the athletes felt the pressure to embody the 
team' s motto, "are you tough enough?" (Hohler, 2012). Interviews with the involved 
coaches show a lack of responsibility, stating that it was the losing coach' s job to forfeit 
the game or that it is the officials' duty to enforce the rules on the field (Hohler, 2012). 
What is more, there were two members of the advisory board for the league present at the 
game that did nothing to intervene. This story is one of many that demonstrate the 
"winning-oriented" attitude that exists even at the lowest levels of athletics, which can 
endanger the wellbeing of athletes who believe that their coaches will keep them safe. 
The risk and severity of concussions in Pop Warner Football, however, has not gone 
unnoticed by parents and the community as it has led to a reported 10% decrease in 
participation between 2010 and 2012 (Fainaru & Fainaru-Wada, 2013), which shows the 
importance of the topic of concussions in sport. 
Standards of Coaching 
In an attempt to encourage the wellbeing of athletes as the first priority in youth 
sports, several organizations have been developed at state and national levels in order to 
establish recommendations for the professional development of coaches. One such 
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organization is the National Association for Sport and Physical Education (NASPE), 
which has published several documents to guide coaches in their moral obligations as a 
youth or high school coach. NASPE (2010) states that its mission is to "enhance 
knowledge, improve professional practice, and increase support for high quality physical 
education, sport, and physical activity programs" (p.l). Specifically, NASPE provides a 
position statement, A Coach's Code of Conduct (2001), to establish guidelines for what 
youth coaches should know and how they should behave professionally. For example, a 
coach is morally obligated to "recognize the power and influence of their position with 
respect to athletes," (para. 4), as well as to "exhibit sound injury- and risk-management 
practices" (para. 4). Additionally, NASPE published the National Standards for Sport 
Coaches in 2006 that suggests eight domains in which coaches are expected to be 
competent practitioners, such as ethics, safety, sport-specific skills, and the personal 
growth ofthe athlete (NASPE, 2006). According to the Coach 's Code of Conduct 
(2001), it is a coach's duty to "have the knowledge and preparation to lead their teams 
within the parameters outlined in the National Standards for Sport Coaches" (p. 2) in 
order to comply with their mission to establish an environment of positive physical, 
mental, and social wellbeing for athlete. Additionally, proper medical clearance is one of 
the many responsibilities of a coach as delineated by the national standards in "Domain 2: 
Safety and Injury Prevention" (NASPE, 2006). 
The Massachusetts Interscholastic Athletic Association (MIAA), which is the 
state-level governing body of interscholastic sports in Massachusetts, agrees in principle 
with NASPE objectives by stating its own mission to "promote interschool activities that 
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provide lifelong and life-quality learning experiences to students while enhancing their 
achievement of educational goals" (MIAA, 2012, p. 3). Additionally, the MIAA has the 
authority to enforce hiring requirements, such as educational training. Currently, the 
MIAA requires that all high school coaches complete formal courses on the fundamentals 
of coaching, a general sports safety, and, as of 2007, a sports-specific skills course must 
be completed within the first two years of being hired (MIAA, 2011; NASPE, 2008). 
However, several exemptions exist for the first three requirements, such as substituting a 
teaching credential for the coaching fundamentals course or the "grandfather" exemption 
that excuses requirements for coaches who were hired prior to 1998 (MIAA, 2011; 
NASPE, 2008). The exemptions indicate that the education requirements lack stringency 
and that there may be some coaches who are not up-to-date with current important safety 
guidelines that have changed dramatically in the last several years, such as CPR. 
Additionally in 201 0, new state concussion legislation established a fourth education 
requirement for annual concussion training (MIAA, 2011 ). There are no exemptions to 
this requirement, but like the other educational trainings, there is no formal structure in 
place that ensures that this step is being completed as it is left up to each school to 
enforce these policies. 
Massachusetts' Legislation 
Recently, states across the country have begun to pass concussion laws to protect 
young athletes from the severe consequences of sports-related concussions ("Concussion 
Legislation in the U.S.," n.d.). The first law was passed in 2009 after the concussion-
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related death of 13-year old Zachery Lystedt, a football player in Washington State. In 
2006, Zackery returned to a football game while actively suffering from concussion 
symptoms (Rickerson, 2011). His coaches were unaware ofthe dangerous implications 
of their decision to return Lystedt to play. A subsequent blow to the head caused a brain 
hemorrhage to form, also known as SIS, which sent Zackery into a coma for several 
months. Zackery survived, but he faces a lifetime of disability and struggle. His story 
serves as a cautionary lesson for the athletic community on the importance of maintaining 
safety standards in youth sports. Yet if Zackery or his coaches had been educated about 
concussions and the consequences, he may not have returned to the game that day and 
prevented a lifetime of hardship. This difficult experience served as the impetus for 
advocacy on sport safety reform. The "Lystedt Law" requires the immediate removal of 
an athlete from play for the suspicion of a head injury as well as the formal education of 
coaches on concussions (Shenouda et al., 2012). This legislation serves as a model for 40 
other state legislations since 2010. 
These two directives are also found in the Massachusetts' concussion legislation, 
105 CMR 201.000: Head Injuries and Concussions in Extracurricular Athletic Activities 
(2010). This bill requires all public middle and high school coaches to be responsible for 
the recognition of suspected concussions in order to immediately remove an athlete from 
play until cleared by a qualified medical professional. The roles and responsibilities of 
coaches include the following tasks: knowing which athletes have a history of concussion 
that places them at greater risk for injury and more serious consequences, teaching and 
encouraging safe sport techniques to minimize the risk of injury, and communicating 
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concussions that have occurred on the team to school nurses and administration to ensure 
proper care ofthe athlete throughout the school day (105 CMR 201.000, 2010). 
However, the cornerstone of the Massachusetts' law is the mandate for annual concussion 
education through an approved program for every coach. 
The mandates ofthe law, which officially went into effect during the 2011-2012 
academic year, require schools to affirm the creation of a school concussion policy by 
January 2012 along with the submission of Massachusetts Department of Public Health 
(MDPH) head injury forms at the end of the academic year (105 CMR 201.017, 2010). 
According to the most recent report by the MDPH, only approximately 24 percent of the 
required schools reported any head injury data (Kocian, 2012). The lack of data makes it 
difficult to know not only what the true incidence of concussions is in Massachusetts' 
high schools, but also whether high school coaches are able or inclined to recognize and 
manage concussions in accordance to the legislative protocol. The second year of data 
collection had a slightly larger return rate of head injury report forms, which reported 
over 4,000 sports-related concussions in MIAA high schools (Allen, 2013). The increase 
in head injuries may show that there is an improved awareness of concussions, but the 
failure to compile injury data and reporting it may indicate a deficiency in the content of 
or the value perceived by coaches for concussion education (Allen, 2013). 
Current Concussion Education Initiatives 
Currently there are two approved on-line concussion training courses in 
Massachusetts (Executive Offices of Health and Human Services [EOHHS], 2012). The 
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CDC offers one course, and the National Federation of State High School Associations 
(NFHS) offers the second course option (EOHHS, n.d.[a]; EOHHS, 2010). The program 
offered through the NFHS shares similar content and delivery method as the CDC 
program since the NFHS course was created in partnership with the CDC (K. Sarmiento, 
personal communication, 2012). These two programs provide online-based courses that 
were initially developed in response to the concussion legislation on a national level 
using pre-existing head injury prevention initiatives (Mitchko et al., 2007), and therefore, 
do not specifically address the requirements of Massachusetts' state regulations. 
In order for a training program to be approved by the MDPH, it must meet certain 
requirements for the content, the stated learning objectives, and the qualifications of the 
training instructor. At minimum, there are four learning objectives that the training must 
achieve, including recognizing the signs and symptoms of a concussion, delivering 
proper concussion management, understanding of the consequences of a concussion, and 
knowledge of the state regulations relevant to coaches (EOHHS, n.d.[b]). 
In addition to meeting specific learning objectives, approved training courses 
must be supported by current evidence-based research and practice that educate 
audiences beyond the facts about concussion presentation by addressing knowledge 
misconceptions, consequences and risks of multiple concussions, related conditions like 
spinal cord injuries or a brain hemorrhage, return to activity protocols for sports and 
academics, an overview of Massachusetts concussion regulations, and the importance of 
a "low threshold for removing students with a suspected concussion from play for further 
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evaluation" (EOHHS, n.d.[b], para. 5). 
Currently, most of the approved courses are strictly information-based models. 
Certification is awarded if a series of multiple-choice content-based questions are 
successfully answered; however, there is no method to test a coach's ability to apply this 
knowledge nor any way to assess the intentions of the coach to follow concussion 
protocols in their actual coaching practice. Although content is important to recognize 
concussions and prevent serious consequences, Lemyre, Trudel and Durand-Bush (2007) 
argue that content-based certification programs are not enough to qualify a coach as 
capable, stating that, "acquisition of knowledge does not ensure competency on the field" 
(p. 204). Competency is especially critical in concussion management decisions when 
proper treatment and good outcomes are essential in avoiding long-term consequences. 
This idea suggests that current concussion education programs may not be enough to 
prepare coaches to appropriately manage a concussion. There are currently no published 
data available that document the overall completion of training programs by high school 
coaches, as well as a lack of research on the effectiveness of those trainings in increasing 
the awareness and knowledge of high school coaches about concussions after 
participating in the available concussion education programs (D. Comstock, personal 
communication, 2012; K. Sarmiento, personal communication, 2012). 
The National Coaching Report (2008) recommends creating professional 
development curricula based on the coaching process rather than content alone. This 
recommendation suggests that translation of the concussion education into everyday 
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practice is a complex task that necessitates a deep understanding of both the clinical 
impact of concussions as well as the cultural milieu of interscholastic sports coaching. 
Future research should explore the conflict between the current education programs, 
which aim to increase the awareness of concussions among the athletic community, and 
the sport culture that values toughness and has previously minimized concussions to 
nothing more than a "ding" (Adler & Herring, 2011, p. S468; Johnson, 2012). 
Concussion education should be developed using of a health behavior theory and to 
addresses environmental factors. One such framework that would aim to change 
concussion management behaviors of a coach rather than simply increase knowledge is 
the Health Belief Model (Edberg, 2007). This model allows for coaches to learn facts, 
and to also understand content in a way that is meaningful and immediately applicable to 
their coaching practices. 
Summary 
Sports-related concussions are a multi-factorial problem in youth and high school 
sports today. First and foremost, concussions can lead to significant short-term and long-
term health problems and, therefore, they need to be identified and treated immediately 
and appropriately (CDC, 2011; Guskiewicz & McLeod, 2011). Since coaches are often 
the primary caretakers of young athletes, this task in many instances falls upon them 
(Mickalide & Hansen, 2012). However, this responsibility creates the second fold ofthe 
concussion problem. Attitudes prevalent in our sport culture can create a conflict for 
coaches since the pressure to be winning-oriented can sometimes take priority over 
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ensuring the safety of student-athletes (Kidman & Lombardo, 201 0). Massachusetts' 
concussion legislation has instituted mandatory concussion education for high school 
coaches in order to increase awareness about the severity of concussions and the 
importance to treat them conservatively. However, information-based programming 
alone may not be enough to ensure appropriate concussion management, as it does not 
adequately address the environmental factors that can create a conflict for coaches 
dealing with a sports-related concussion (McCrory et al., 2013 ; National Coaching 
Report, 2008). Therefore, a major purpose of this study is to explore the effectiveness of 
current concussion education from the perspective of high school coaches. It is also the 
purpose of this study to examine the environmental factors and attitudes that most 
influence high school coaches' decisions in concussion recognition and management. It 
is hoped that these findings provide a firmer foundation for effective future concussion 
education programming. 
Problem Statement 
Concussions are a medical condition that can have serious long-term 
consequences; therefore, it is essential that the safety of student-athletes and concussion 
prevention be the first priority of high school coaches. Educational mandates for high 
school coaches regarding recognition and management of concussions are essential in 
reaching the goal of reducing the serious consequences of sports related concussions. 
Chapter Two will further discuss the small breadth of available literature, which reveals 
that current information-based trainings are effective in increasing knowledge of coaches 
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on concussions, but that misconceptions may still exist. There is a lack of literature 
regarding the impact of environmental and contextual factors, such as the youth sport 
culture or concussion management legislation, on a coach' s decision-making process 
when removing an athlete from play due to a suspected concussion. These types of 
factors need to be addressed in order to help develop future concussion education 
programs that will lead to replacing outdated cultural norms with new dispositions that 
create a safer sport environment. 
Research Questions 
The proposed study will aim to answer the over-arching research question: What 
are the attitudes, knowledge and perceptions of high school coaches about sports-related 
concussions after completing a state mandated educational training? 
Additionally, four sub-questions will be explored: 
• What do high school coaches know about concussion recognition and 
management after mandatory training? 
• What are high school coaches' attitudes towards sports-related 
concussions? 
• What are high school coaches' perceptions of making on-field 
decisions about concussions? 
• Does state mandated concussion education lead to changes in high 
school coaching practices? 
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Table 1.1: 
Research Design Chart 
Research Question Data Collection Procedure Data Analysis 
Procedure 
1. What do high school 1. Survey: Responses from 1. SPSS software was 
coaches know about relevant survey items used to perform 
concussion recognition regarding knowledge about descriptive statistics 
and management after concussion recognition and and independent t-tests 
mandatory training? management. between education-
2. Interviews: key ideas were related IV s and 
extracted from selected concussion knowledge 
questions about concussion DVs. 
recognition from interviews 2. The key ideas were 
analyzed for themes 
that emerged from the 
data regarding 
concussion knowledge 
and recognition 
content. 
2. What are high school 1. Interviews: one-on-one 1. Interview data were 
coaches' attitudes interviews using a semi- transcribed, analyzed, 
towards sports-related structured interview guide and coded using the 
concussions? (Appendix G) based on general inductive 
constructs of the Health approach, in which 
3. What are high school Belief Model to provide themes emerged from 
coaches' perceptions information on participant the data and no prior 
about making on-field attitudes and perceptions theories were used to 
decisions about about sports-related generate themes. 
concussions? COnCUSSIOnS. Triangulation of data 
2. Survey: Responses from was performed using 
4. Does state mandated relevant survey items independent coding, 
concussion education regarding attitudes and/or member checks, and 
lead to changes in high perceptions about brief interview memos. 
school coaching concussions and concussion 2. SPSS software was 
practices? education are used to support used to perform 
qualitative data. descriptive statistics 
and independent t-tests 
between education-
related IV s and 
concussion knowledge 
DVs. 
19 
Definition of terms 
The following definitions are used to define the various concepts and terms used 
throughout this document in relation to the purpose of this study. 
Athlete-safety oriented (coaching): refers to the coaching style or approach that 
prioritizes the wellbeing and safety of student-athletes over professional goals (i.e. 
winning, competition). 
Attitudes: the view of participants about sports-related concussions and concussion 
education shaped by their beliefs and opinions influenced by age, years of coaching 
experience, and various sources of information. 
Coaching practice: the "what a coach does" on the playing field, i.e. their philosophy on 
how to approach youth sports, and the sports-specific methods and techniques that they 
use while instructing athletes during a practice session or competition, that influence the 
decisions/choices that a coach makes. 
Concussion or Sports-related concussion (SRC): a mild traumatic brain injury that 
interferes with the normal processing of brain functions. Presentation of signs and 
symptoms recognized as physical, cognitive, emotional, and sleep disturbances. Full 
definition used in this study found in Chapter Two. 
Formal Education: refers to any programming that has standardized/credible content 
that is presented in an educational setting or format (i.e. lecture/seminar presented by an 
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expert, written materials such as "Head's Up" toolkit, or on-line training that is not yet 
approved by the state) 
Informal Education: refers to sources of concussion education that participants access 
on their own based on their interests and preferred methods of delivery of information. 
These sources may or may not provide information that has been reviewed for accuracy. 
Knowledge: accuracy of concussion facts and content, appropriate management 
procedures and protocols. 
Mandated Education: refers to the current approved educational programming (e.g. 
CDC "Head's Up: Concussion in Sports for Coaches," National Federation of State High 
School Associations (NFHS) "Concussion in Sport - What You Need to Know") in 
accordance with Massachusetts' state law 105 CMR 201.000. 
Perception (about decision-making): the opinions and beliefs of participants about the 
responsibility and ability of stakeholders to manage concussions. It also relates to how 
they perceive the impact of different factors (ex: educational, environmental) on decision-
making process and coaching practices. 
Prudence/prudent: refers to cautious attitudes and management towards sports-related 
concussions. Defined by the Merriam-Webster dictionary as, "careful good judgment 
that allows someone to avoid danger or risks." 
Return-to-play (RTP) Protocol: the necessary steps to safely return an athlete to play 
after recovering from a concussion as described by the most recent evidence. In general, 
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RTP begins after an athlete is symptom-free for a full24 hours and takes approximately 
four steps of gradual exercise; each step requires that symptoms do not return during or 
after exercise, and only one step should be performed per 24-hours/day (McCrory et al. , 
2013) 
Winning-oriented (coaching): refers to the coaching style or approach that prioritizes 
winning, attempting to win, or competition outcomes over the health and safety of 
student -athletes. 
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CHAPTER TWO: LITERATURE REVIEW 
In order to understand the problem that sports-related concussions present, one 
must understand of all of the factors that surround the issue. The literature review will 
define a concussion medically and the impact it can have on the physical wellbeing of an 
athlete. This chapter also describes the culture of American sport and current state of 
coach education to illustrate the influence and importance of coaches in creating a safe 
athletic environment. Finally, injury prevention and concussion education research and a 
behavior change model are examined to provide a basis for understanding all the factors 
that may help establish effective concussion education programming in the future. 
Concussions in Sports Medicine 
Definition and mechanism of injury. The definition of a concussion has seen 
numerous revisions over recent decades, as experts continue to debate the criteria 
necessary to diagnose a head injury. Lovell eta!. (2003), report that, "no area of sports 
medicine involves more clinical uncertainty and controversy than the management of 
concussion" (p. 7). However, a widely accepted definition of a concussion submitted by 
the Consensus on Concussion in Sport (2013), states that a, 
concussion may be caused either by a direct blow to the head, face, neck 
or elsewhere on the body with an ''impulsive'' force transmitted to the 
head ... typically results in the rapid onset of short-lived impairment of 
neurologic function that resolves spontaneously ... may result in 
23 
neuropathological changes but the acute clinical symptoms largely reflect 
a functional disturbance rather than a structural injury.. . results in a 
graded set of clinical symptoms that may or may not involve loss of 
consciousness. Resolution of the clinical and cognitive symptoms typically 
follows a sequential course however it is important to note that in a small 
percentage of cases however, post-concussive symptoms may be 
prolonged ... no abnormality on standard structural neuroimaging studies 
is seen in concussion (p.l). 
In summary, a concussion is an event that interrupts the normal physiological 
processes of the brain, which control all of the body's autonomic and voluntary functions. 
The effects of a concussion can present in a variety of signs and symptoms within any 
cognitive or somatic function since there is no set pattern that brain damage follows due 
to a concussion. 
A traumatic force to the head, neck, or body most often causes a concussion. 
Although research is still in its early stages, researchers have recently reported that 
repeated sub-concussive forces could also create a mechanism for sustaining a 
concussion (Cantu & Nowinski, 2012). There are hundreds of headlines describing the 
mental and physical decline of professional athletes and the results of their brain 
autopsies showing degenerative tissue damage, which is enough to create concern for all 
athletes who receive repetitive hits to the head daily (Law, n.d.). A two-year study by 
Purdue University looked at the number of hits to the head an average high school 
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football player receives over one season compared to performance on neuropsychological 
testing results. One key fmding reported by the study is that athletes who received 
approximately 150 hits to the head at sub-concussive forces ( 40g- 80g) showed more 
deficits in some cognitive functions as compared to athletes diagnosed with a concussion 
(Barton, 2012). These findings indicate that athletes may be at risk for a concussion even 
without the large traumatic force that many people associate needing in order to sustain a 
head injury. Therefore, it is important for research to continue its investigation on the 
effects of sub-concussive hits in order to improve the awareness of coaches on the 
dangers of routine hits to the head and the need to limit such exposure when possible. 
Recognition and evaluation. A qualified healthcare professional (i.e. a physician, 
nurse practitioner, athletic trainer all trained on concussions) should evaluate suspected 
concussions as soon as possible in order to prevent further injury or exacerbation of 
symptoms (McCrory et al., 2013). There are several methods to assess for physical and 
cognitive symptoms of a concussion, and the newer sideline evaluation instrument, the 
Sports Concussion Assessment Tool (SCAT3), combines many ofthese commonly used 
concussion measures for a comprehensive exam. Included in the SCA T3 evaluation are 
the Sideline Assessment of Concussion (SAC) and the Balance Error Scoring System 
(BESS) as well as a symptom self-report checklist to score the multiple functions of the 
brain to determine potential sports-related head trauma (McCrory et al., 2013). The 
SCA T3 aims to identify the presence and severity of physical and emotional symptoms 
including headache, dizziness, nausea, amnesia, or feeling "dazed", as well as an increase 
in fatigue, anxiety, irritability, and other signs of emotional or abnormal behavior 
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changes; objective signs are also tested that often manifest as cognitive deficits, such as 
immediate and delayed memory problems, difficulty concentrating, and balance and 
coordination issues (McCrory et al., 2013). No matter how a concussion presents during 
formal evaluation, it is important to understand that each concussion is a unique event 
and rarely manifests in the same manner between different athletes, nor within the same 
individual who has sustained multiple concussions. Guskiewicz and McLeod (2011) 
provide an example, stating, "an athlete may initially present signs and symptoms 
indicative of a concussive event, but no neuropsychological balance deficits, whereas 
another athlete may present neuropsychological deficits not evident until a day or two 
after injury ... allowing the player to return" (p. 359). This added level of complexity 
increases the existing difficulty in recognizing and reporting a head injury. 
Management and return-to-activity. The Zurich Consensus outlines 
recommendations for return-to-play (RTP) guidelines to help minimize the 
aforementioned uncertainty (McCrory et al., 2013). Over the last thirty years, there have 
been over fourteen separate concussion scales published in the medical community to 
grade the severity of a concussion and to determine the restrictions on activity 
(University of Pittsburgh: Department ofNeurosurgery, 2011). It is proposed by new 
research findings that grading scales should be carefully utilized, as they tend to dismiss 
the seriousness of the potential long-term and short-term effects that can result from even 
a seemingly minor concussive event. The current protocol requires a stepwise 
progression for reentry into physical activity, and may be one of the more conservative 
recommendations available. 
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This return-to-play program recommends that patients begin the first step after 
they are asymptomatic for twenty-four hours before participating in light aerobic exercise 
to increase heart rate, followed by aerobic activity with sports-specific drills to add 
movement, full participation in practice with no contact to increase exercise capacity and 
cognitive function (i.e., reaction time), and full practice with contact to restore 
performance confidence. Between each of the five stages, the patient must remain 
symptom-free for twenty-four hours, but they must regress if symptoms return due to 
physical activity (McCrory et al., 2013). Cognitive activity can also exacerbate 
concussion symptoms, therefore, cognitive rest from academic responsibilities is also 
suggested but specific recommendations are still unavailable (Sady, Vaughan & Gioia, 
2011). 
Potential consequences of concussions. Several conditions have been linked to a 
concussive history in athletes, including post-concussion syndrome (PCS), second-impact 
syndrome (SIS), chronic traumatic encephalopathy (CTE), as well as more subtle impacts 
on academic performance and socio-emotional wellbeing (Cantu & Hyman, 2012; 
Johnson, 2012). Post-concussion syndrome can be diagnosed when signs and symptoms 
persist for several weeks to months, which can present physically with consistent 
headaches, dizziness, and photophobia, among other symptoms, and interfere with one's 
ability to function due to discomfort. Outcomes ofPCS can also have prolonged "deficits 
in attention, concentration, reaction time, processing speed and memory, and executive 
function" (Johnson, 2012, p. 181). 
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Second-impact syndrome (SIS), although rare, is a condition unique to the 
adolescent patient. Johnson (2012) describes SIS as a "neurological condition involving 
catastrophic diffuse cerebral swelling and brain herniation ... mortality in this condition 
approaches 100% with death usually occurring within 5 minutes" (p. 181 ). The first 
cases of second-impact syndrome were reported in 1973 by Schneider after two athletes 
died after sustaining minor hits to the head while recovering from a previously diagnosed 
concussion (University of Pittsburgh: Department ofNeurosurgery, 2011). Since the first 
two documented deaths, twenty-six more athletes, with a majority of them being high 
school students, have been victims of SIS, with approximately 75% ofthose cases 
occurring since 2000 (University of Pittsburgh: Department ofNeurosurgery, 2011). 
A third life-altering consequence of a mismanaged head injury is chronic 
traumatic encephalopathy (CTE), whose link to concussions has recently been explored 
in research, but continues to display alarming results. This "disease of violence," Lehrer 
(2012) describes, is "often clinically indistinguishable from Alzheimer's ... [patients] 
suffer from memory loss, mood disorders, and depression" (para. 11). However, after a 
closer examination of autopsied professional football players' and boxers' brains, the 
affected tissue shows the build up of plaque from trauma, unlike Alzheimer's, that can 
occur after several episodes of reported and unreported concussive events. Prior to their 
autopsies, the athletes, who were posthumously diagnosed with CTE, exhibited signs of 
"early dementia, depression ... disinhibition and erratic behavior" (Johnson, 2012, p. 181), 
as well as, "confusion, impaired judgment, paranoia, impulse control problems, 
aggression" (Neumann, 2011, para. 1), most likely leading to their tragic suicides. 
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Johnson (20 12) also suggests that there is evidence of CTE found in the brains of former 
high school football athletes with no history of reported concussions as young as 20 years 
old. 
Adolescent concussions. As evidence on the harmful effects of concussions 
emerges, it becomes more important to recognize the impact that the consequences of 
concussive events may have on the adolescent population, and the rate at which these 
events are occurring. It is believed that more than 60% of all high school-aged athletes 
will experience and report a concussion (Barton, 2011; Faure, 2010). For the millions of 
student-athletes who participate in interscholastic sports the risk of injury is expected, 
however, concussions account for 8.9% of all athletic injuries alone (Barton, 2012; 
Ellenbogen et al., 201 0; Guskiewicz & McLeod, 2011 ). As adolescent athletes join 
organized sports at increasingly younger ages, the window of opportunity for repeated 
concussions grows and exposes them to greater risk for catastrophic consequences 
(Guskiewicz & McLeod, 2011). 
Despite the clear risk for youth athletes, there are very few studies that identify 
the incidence of sports-related concussion over time. Lincoln et al. (20 11) conducted a 
study over an 11-year period from 1997-2008 for several different male and female 
sports. Their findings reveal an increased incidence over all 12 sports studied with an 
average of 15.5% increase annually, with an emphasis on "sports classified as collision, 
contact, or incidental contact" (p. 3-5). In the 1997-1998 academic year, the concussion 
incidence was reported as 0.12 per 1000 athlete-exposures (AE), which increased to 0.49 
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per 1000 AE in the 2007-2008 academic year; an AE is defmed as "1 athlete's 
participation in a practice or competition" (Lincoln, et al., 2011, p. 959). Although 
football comprises more than half of the total concussions documented in the study and 
receives the most attention in media and medicine, the sport showed only an 8% increase 
annually (Lincoln et al., 2011). This finding reveals that it is essential to recognize that 
concussions happen in all sports, including "basketball, cheerleading, hockey, lacrosse, 
soccer, and wrestling" (Faure, 2010, p. 7), and the increase in the annual rates is now 
outpacing the rate of football incidences alone. This evidence suggests that we should 
look at the broader issue rather than focusing solely on the inherent dangers of football 
alone. Lincoln et al. (20 11) also found that 11% of the total concussions documented in 
the study were repeat concussions, of which 19% occurred within one month of the first 
event. Another common issue that effects the appropriate management for adolescent 
concussions is chronic underreporting. Guskiewicz and McLeod (20 11) found that only 
4 7% of athletes who reported a history of concussion did so at the time of injury as 60% 
underestimated the medical necessity of proper treatment and 40% feared being withheld 
from competition. Since it has been observed that adolescent athletes take significantly 
longer to recover from a concussion than adults due to immature brain development 
(Faure, 201 0), it may be implied that some of athletes who suffered subsequent 
concussions or failed to report concussions at the time of the injury may have returned to 
play too soon and been in danger from the possibility of long-term brain damage or death 
due to SIS. 
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Considering the variable nature of concussions and the potentially devastating 
impact on physical health, emotional wellbeing, and academic success especially in 
adolescents, it is clear that all impacts to the head need to be treated with caution and 
seriousness. However, several barriers exist when approaching the topic with a cautious 
attitude. The prevailing "warrior culture" (Ellenbogen et al., 2010, p. 564) of American 
sports often times places the value of competition and physical and mental perseverance 
above the values of health and wellness (Smith et al., 2011). It is important to educate 
the athletic community of the potential short-term and long-term risks of ignoring 
concussive symptoms or accelerating return-to-play. Additionally, working with the 
medical community to create a safe environment while preserving the excitement of the 
game. 
Concussions in American sports: Awareness and reform 
In 1905, President Roosevelt called for a revolution in sports safety in the game of 
football after 18 players died and 149 were seriously injured from sustaining head 
injuries (Ellenbogen et al. , 2010). He declared, "reform the game or it risks being 
banned . . . you must act in the public interest ... the character of future generations is in 
your hands" (Ellenbogen et al. , 2010, p. 560). The new focus on safety began the 
formation of several organizations to oversee the new rules and regulations, beginning 
with the development of the National Collegiate Athletic Association (NCAA), which 
was "born initially with the primary goal of protecting the health of football players and 
the sanctity of the amateur game" (Ellenbogen et al. , 2010, p. 561). The NCAA 
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regulations, however, only apply to the collegiate athletic community, which continues to 
leave adolescent athletes at risk. In 1960, high school sports began to see the similar 
injury trends of the early twentieth century football players who suffered fatal skull 
fractures. In order to protect the youngest generation of athletes from catastrophic head 
injuries, the National Operating Committee on Standards for Athletic Equipment 
(NOCSAE) was established and assigned the task of developing protective equipment, 
including the first football helmet requirements in 1973 (Lehrer, 2012). 
Professional athletic organizations also support the growing incidence of 
traumatic head injuries in sports through the development their own agencies to address 
the need for safety reforms. Current National Football League (NFL) statistics show that 
15% of all NFL players have suffered a concussion while in season, and that they were 
being diagnosed with severe memory-related brain disease nineteen times more often 
than the general population (Lehrer, 2012). Alarmed by the data, NFL Commissioner 
Roger Goodell promised to "make the game safer through a multi-pronged 
approach .. .including rule changes on and off the field, and ... a new scientific advisory 
committee" (p.560) by reappointing The Head, Neck, and Spine (HNS) Committee to 
reflect a more conservative stance on head injuries and player safety (Ellenbogen et al., 
201 0). The NFL also instituted the Subcommittee on Advocacy and Education, which 
will be responsible for creating and distributing informational resources and advocating 
for the safety of athletes from all levels of play (Ellenbogen et al. , 2010). The National 
Hockey League (NHL) has also taken measures to increase player safety. In 2010, the 
Ice Hockey Summit: Action on Concussion convened to discuss solutions for 
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"equipment, impact forces, standardized testing, at-risk behaviors, rule enforcement, 
education and behavioral modification programs" (p. 605), and developed a multifaceted 
committee to oversee the establishment of these safety strategies (Smith et al., 2011). 
Governing agencies have worked throughout the history of organized American 
sports to transform the existing safety standards to better reflect evolving medical 
research. These organizations, such as the NFL, NHL, and NCAA, also promote 
improved safety regulations in amateur sport levels. Through rule changes and education 
initiatives, professional sports models can begin to change sport culture to protect young 
athletes as well as the growing population of current and former players who are 
experiencing the long-term effects of sports-related concussions. 
Reform in American youth sports 
The endorsement of the NFL "to help make all sports safer, at all levels of play, 
for both boys and girls, while preserving the many benefits of organized team 
sports ... while lessening the exposure of athletes to traumatic brain injuries" (Ellenbogen 
et al., 2010, p. 565) has led to the involvement of several other influential national sport 
organizations such as the NCAA, NFHS, USA Football, and USA Lacrosse (Adler & 
Herring, 2011). The NFL revised their return-to-play protocol to include no same day 
return to practice or competition, and a comprehensive sideline evaluation to be cleared 
by both the team physician and an independent neurologist to decrease pressure that 
physicians face from team administrations (Neumann, 2011). Following the lead of 
professional sports, the NCAA adopted similar standards of practice by disqualifying an 
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athlete with concussion symptoms for same day return-to-play, requiring physician 
clearance, as well as mandating the distribution of educational materials for coaches and 
athletes (Neumann, 2011). Only recently have interscholastic sports seen the "trickle 
down effects" from the elite levels of play with rule changes and required return-to-play 
clearance by a qualified medical professional (Neumann, 2011). The infancy of these 
policies means that there are some communities that still lack the ability to advocate for 
and fund such changes. 
It is alarming to see how slowly the safety changes implemented by professional 
sports organizations have been adopted at the youth level. It appears difficult to convince 
high school coaches, administration, athletes and parents of what the NFL already 
supports. Commissioner Goodell states "given our experience at the professional level, 
we believe a similar approach is appropriate when dealing with concussion in all youth 
sports" (Ellenbogen et al. , 2010, p. 565). He continues to support that changing the 
culture of treating sports injuries will rely heavily on basing decision on research findings 
rather than personal emotions, and to promote education of all those involved in sports, 
from the athletes to the fans, in order to successfully transform the arena into a safer 
environment. 
Concussions in legislation 
Similar to President Roosevelt' s turn of the century decree, the recent number of 
adolescent deaths from sports-related concussions and data collected from the national 
Youth Risk Behavior Survey (YRBS) (C. Pavlos, personal communication, 2012) have 
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led to the enactment of regional legislative acts to establish minimum requirements in 
approximately 40 states across the nation ("Concussion Legislation in the U.S.," n.d.). 
Unfortunately, there is no nationally recognized or enforced policy. In 2008, U.S. 
Representative Pascrell offered the Concussion Treatment and Care Tools Act 
(ConTACT) as a standardized and federally funded program to assist in the 
implementation of concussion management in children aged 5-18; this act, however, died 
in the Senate and has been resubmitted for further consideration in the future (Faure, 
2010). Clearly, the need for uniform management protocol and educational training is a 
need that has been identified, yet the execution of such a plan is hindered by the lack of 
research in both areas to support a standard of practice. 
State level legislation became successful only after tragedy struck a Washington 
State teenager during a high school athletic event. Zachery Lystedt was allowed to return 
to play by coaches in a junior high school football game while still complaining of 
concussion symptoms. He sustained another hit during a tackle and suffered spinal cord 
and brain damage (Shenouda et al., 2012). After the Lystedts' advocated for safer 
playing conditions including immediate recognition of symptoms and removal from play, 
evaluation and clearance by a certified medical professional, and formal education for 
athletes, parents, and coaches (Rickerson, 2011); the Zachery Lystedt Law was signed 
into law in May 2009 and became the first of many similar laws (Shenouda et al., 2012). 
In 2010, Massachusetts Governor Patrick signed the Head Injuries and 
Concussions in Extracurricular Athletic Activities (105 CMR 201.000) which proposes, 
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to provide standardized procedures for persons involved in the prevention, 
training, management and return to activity decisions regarding students 
who incur head injuries while involved in extracurricular athletic activities, 
including but not limited to interscholastic sports, in order to protect their 
health and safety (para. 1 ). 
According to the description of this law, which was scheduled to go into full 
effect for the 2013 academic year, it reflects the basic requirements of the Lystedt Law: 
immediate removal from activity with no same day return-to-play if a concussion is 
suspected; clearance by a medical professional trained in concussion management using a 
progressive return-to-play protocol; and, educational training for coaches, athletes, 
parents, administration, and medical personnel via an approved on-line training site is to 
be documented annually. Each school is tasked with the responsibility of ensuring that 
requirements are completed successfully and appropriately and methods of training are at 
the school's discretion so long as they meet minimum standards outlined in the law ( 1 05 
CMR 201.000, 201 0). Freedom of the school's discretion may translate in some schools 
as an atmosphere of laxity as participants in the training are likely allowed to complete at 
one's own convenience and entails very little supervision by administration to ensure the 
quality of training. 
Another important piece of the Massachusetts' legislation is that athletic trainers 
(AT) are recognized as trained medical professionals who are qualified to assess and 
clear a student-athlete for return-to-play after a concussion has resolved. If an AT is 
available, some of the stress placed on coaches when having to manage a suspected 
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concussion can be alleviated, as well as providing easy access to a trusted expert for 
concussion education, which can be an important source of information for many high 
school coaches (Provvidenza & Johnston, 2009). 
Coach education 
The most recognizable experts in the field of coach education agree that there is 
an insufficient amount of reliable research on coach education available. Robyn Jones 
and his colleagues published The Sports Coach as Educator: Re-conceptualising Sports 
Coaching (2007) as an attempt to redefine coaching profession as an evidence-based 
practice. The book is a compilation of potentially useful educational theoretical 
frameworks that can inform coach education. Jones also discusses the need to break 
through the "time-honored beliefs" (p. 3), from which many coaches create their 
philosophies, if future professional development programs are to be effective in 
influencing coaching behaviors and attitudes. If certain beliefs around toughness in 
connection with concussions continue to exist within youth sports, clinging to them may 
put the safety of student-athletes at risk by placing winning as a coach's priority. Jones 
presents several different frameworks in the text, some that are closely related to school 
teacher professional development curricula, including experiential learning that relies 
upon reflection, and developing "communities of practice" to use peers as a source of 
knowledge. These educational tools can be applied to concussion education since many 
coaches seek information from trusted experts (Provvidenza & Johnston, 2009), refer to 
personal or coaching concussion experiences (Jones, 2007), or attend coaching 
conferences (Guillmette, Malia & McQuiggan, 2007). 
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Formal minimum standards for coach education were first recommended by the 
American Alliance for Health, Physical Education, Recreation, and Dance (AAHPERD) 
in 1967. In the 1980s many state requirements were lenient and necessitated an effort be 
made by the leading national sport organizations to convene in order to establish training 
programs for coaches. The first edition of the National Standards for Sport Coaches was 
published in 1994 that outlined the expected domains of knowledge for skilled coaches. 
These competencies were revised in 2006 to include, "review of scientific and practical 
knowledge, synthesizing existing coaching education programs, public dialogue ... and 
what coaches should know, value and be able to do" (National Coaching Report, 2008, p. 
12). However, presently, the NASPE recommendations are not enforceable. As a result, 
individual states are responsible for making sure their coaches meet requirements for 
educational training. These trainings are to be completed using an approved method, 
which is typically an on-line training course, provided by the NFHS or similarly 
sanctioned organization. 
Overview of injury prevention education. A majority of coach education 
programs are designed to "train and certify," which use instructional methods that are 
effective for presenting a high volume of content in a short amount of time for short-term 
knowledge retention, such as successfully passing certification test at the end of training 
(Gilbert & Gallimore, 2009). According to the National Coaching Report (2008) most of 
the available coach education research focuses on a coach's ability to effectively coach 
athletes in motor skill development, positive behavior, athlete motivation and satisfaction, 
and using "positive coaching" techniques in a youth sports environment. Specifically in 
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Massachusetts, the MIAA (20 11) requires that all high school coaches participate in a 
coaching fundamentals, sports-specific skills, sports safety, and concussion education 
courses. 
Since half of the required education courses involve first aid, general sports injury, 
and concussion training, it is clear that the health and safety of student -athletes is a 
domain of knowledge that is a priority for coaches. However, the efficacy of injury 
prevention education for coaches is not well documented in the literature. Lemyre et a!. 
(2007) noted that there is a lack of injury prevention strategies utilized by coaches. They 
found that courses based on human physiology and conditioning are unpopular because 
they are considered irrelevant to primary coaching responsibilities, too complicated to 
understand, or time consuming. Therefore, it is seems apparent that these topics need to 
be promoted in a way that coaches find the content relevant to their coaching practices 
since they are often the first responders to sports-related injuries (Ransone & Dunn-
Bennett, 1999). 
In regards to the new mandated concussion education laws that are being enacted 
across the country, there is a lack of published data that report on the compliance of high 
school coaches training or any evidence of knowledge retention in coaching practice (K. 
Sarmiento, personal communication, 20 12). In a survey conducted by Safe Kids 
Worldwide, only 81 percent of participants stated that they feel it is important for coaches 
to be formally educated in injury prevention and they reported several barriers to 
participating in educational programs including lack of time, cost, and lack of local 
opportunities (Mickalide & Hansen, 2012). This statistic shows that further education is 
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necessary to change coaching attitudes on injury prevention so that all coaches believe it 
is an important part of their job. The "time-honored" attitudes that Jones (2007) refers to 
can be a hurdle to participation in education programs as nearly 40 percent of youth 
coaches believe that formal training will not impact the injury rate on their team. It is 
necessary to assist coaches in overcoming these attitude and resource barriers in order to 
maintain safe athletic environments for adolescent athletes since 75 percent of athletes 
rely upon their coaches to keep them safe (Mickalide & Hansen, 2012). 
Injury Prevention Programs 
The benefits of injury prevention and immediate and proper management of 
sustained injuries are clear as it decreases time lost for athletes so that they may reap the 
physical and social benefits of sports, lessens the burden on emergency room physicians, 
and cuts long-term healthcare costs (Frisch et al., 2009). However, there are several 
challenges that exist in the implementation of effective injury prevention initiatives for 
coaches. Frisch et al. (2009) evaluated several musculoskeletal prevention programs (i.e. 
cardiovascular training, ACL prevention) and discovered that there are multiple barriers 
to incorporating successful prevention programs into team cultures, including acceptance 
and use by teams and athletic departments, interference with practice regimens, and the 
support and commitment of coaches. Implementation by coaches may be one of the most 
challenging hurdles since "few coaches consider sports injuries as an issue they can 
impact on" (p. 116-117). 
Coach education for injury prevention and sports safety programs remains largely 
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undeveloped. In 1999, Ransone and Dunn-Bennett surveyed high school coaches to test 
their knowledge on general first aid. The findings showed that only 36 percent of 
coaches possessed the necessary knowledge to competently administer first aid to their 
student-athletes, while 75 percent of coaches returned injured athletes to play (Ransone & 
Dunn-Bennett, 1999). This is a key study as it suggests that high school coaches are 
often the primary care givers for their athletes, but are often unprepared to manage such 
cases. It is essential for coaches to have accurate first aid knowledge, but even more 
crucial is the ability to make decisions appropriately and confidently regardless of the 
competitive pressures that are found to impact a coach's decision-making process 
(Ransone & Dunn-Bennett, 1999). 
Over a decade after Ransone and Dunn-Bennett's findings, high schools across 
the country continue to lack the necessary qualified medical staff to manage sports-
related injuries, thus leaving the return to play of an injured adolescent athlete in the 
purview of the coach (Cross et al., 201 0). A study by Cross et al. (20 1 0) surveyed high 
school coaches in South Dakota to investigate the qualifications and perceived 
preparedness of coaches to handle injuries that occur during athletic events. The study 
revealed that less than half of coaches were certified in CPR or first aid, yet nearly 90 
percent of the coaches are the designated caretakers for any medical emergencies or 
injuries during sports (Cross et al. , 2010). Although this study is somewhat limited in its 
ability to be generalized, it is an important piece of literature as it implies that other high 
school athletic departments with similar conditions may also need improvements in coach 
education for injury prevention. 
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Despite a lack of research on injury prevention education for coaches, research 
shows that, minimally, first aid administration is an essential skill for high school coaches 
to possess since they are often the primary responders to an injury sustained on the field. 
However, the fmdings also suggest that many coaches are not capable of properly treating 
their athletes, which indicates that sports safety is an area of coach education that is often 
neglected or ineffectively delivered. Improving high school coaches' injury management 
skills is a crucial step for coach education as it impacts the physical health of young 
athletes, especially when dealing with concussions. 
Concussion education for coaches 
Research studies that examine coaches' preparedness to make concussion-related 
decisions show that despite having some basic knowledge, many coaches remain 
uncertain when deciding to remove an athlete from play. A majority of the available 
research on concussion education for coaches focuses on the knowledge and 
understanding that coaches independently gain from various sources of information 
against that ofthe general public. It is reported that a majority of coaches are able to 
identify the more common concussion symptoms such as headache and disorientation, 
but many coaches do not recognize the subtle yet important symptoms such as nausea 
(McLeod, Schwartz & Bay, 2007), sleep disturbances (Faure & Pemberton, 2011; 
McLeod et al., 2007), and sensitivity to light or noise (Faure & Pemberton, 2011). 
Additionally, the research examining concussion education for coaches aims to 
determine the presence of misconceptions that coaches may hold and their ability to make 
42 
removal from play decisions. The literature shows that recent educational efforts and 
media attention to the issue, such as former NFL stars' concussion-related deaths, have 
successfully increased the appreciation for the seriousness of concussions, but that there 
is still a large population of coaches across the country that believe that it is safe to 
participate with mild concussion symptoms despite medical advice (Faure & Pemberton, 
2011; Guillmette et al., 2007; McLeod et al., 2007; Mrazik, Bawani & Krol, 2011). For 
example, when surveying youth sport coaches in Arizona, 32 percent of the coaches did 
not believe that a mild concussion warranted removal from play (McLeod et al., 2007). 
In high school football, coaches returned athletes with mild concussion symptoms to play 
35 percent of the time (Faure & Pemberton, 2011) and a small percentage of coaches 
allowed symptomatic athletes to play without first seeking medical advice (Guillmette et 
al., 2007). These findings illustrate that high school coaches may struggle to err on the 
side of caution when deciding between an invisible injury and the competitive pressure to 
win despite having the facts on concussions (Faure & Pemberton, 2011). Tator (2012) 
and Finch (2011) suggest that content-based learning should be supplemented with 
additional education strategies in order to address the environmental factors and change 
coaching behaviors and decision-making. 
Overwhelmingly, current research recommends that further exploration into the 
field of concussion education and management is necessary, including the assessment of 
available educational programs as well as the development and evaluation of different 
methods of training. Eighty percent of coaches access information on concussion 
through information provided by coaching associations (Guillmette et al., 2007), 70 
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percent of coaches attend professional conferences for continuing education (Guillmette 
et al., 2007), and approximately 60 percent of coaches receive their information from the 
media that they state is not very useful (Guillmette et al., 2007; Mrazik et al., 2011). In 
addition, coaches report that they seek information from local medical professionals and 
resources, which they report to be the most helpful sources (Guillmette et al., 2007). 
Considering the resources that coaches are most likely to seek out for information, it is 
important to ensure that accurate content is provided as well as using these sources to 
create standardized educational programs that consider the unique athletic culture (Faure 
& Pemberton, 2011). 
One current concussion education program is the CDC "Head's Up" is a program 
that was developed from a campaign sponsored by the Children's Health Act of2000 that 
included a national dissemination of concussion information to increase awareness and 
knowledge (Mitchko et al., 2007). The initial "toolkit" included a variety of resources as 
determined by the feedback from medical expert and coach focus groups, including an 
informational video, fact sheets, wallet-sized symptom checklists, CD-ROM of research 
articles, and educational posters (Mitchko et al., 2007). The toolkit was widely 
distributed and found to be successful in helping coaches to more effectively identify and 
manage concussions, showing that 34 percent of coaches reported learning new 
information and 38 percent reported that they had changed the perspective to have more 
respect for seriousness of concussions (Sarmiento, Mitchko, Klein & Wong, 2010). The 
evaluation of the toolkit also included a focus group of coaches who participated in the 
CDC program reporting several barriers to concussion management, such as competition 
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pressure and the misperception about the seriousness of the injury (Sarmiento et al., 
201 0). This study is important as it shows the value of exploring the attitudes and 
opinions of the target audience when developing concussion education interventions. 
The CDC program is still a widely used intervention, but has undergone some 
changes with the addition of the on-line training program. However, there is a lack of 
research that has investigated the transfer of knowledge to high school coaches since the 
introduction of the new aspects of the program. Therefore, the proposed study aims to 
expand upon the available research to examine high school coaches' perceptions on 
sports-related concussions in light of new legislation and increased educational 
requirements. 
A second on-line learning tool, ACTive: Athletic Concussion Training using 
Interactive Video Education, has been found to significantly improve a coach's 
knowledge on concussions as well as self-efficacy and intention to use information in 
practice (Giang et al., 2010). This program was developed to provide an active learning 
opportunity as anecdotal evidence revealed the passive learning method of the CDC's 
"Head's Up" toolkit (Giang et al., 2010, p. 2). The three-module program is based upon 
the Health Belief Model (HBM) for behavior change and uses a variety of trusted experts 
(sports medicine physician, professional athlete, and high school coaches) to deliver 
information (Giang et al., 2010). The findings ofthis study support that coaches may 
need further training and practice in the skills needed to manage concussions and adjust 
attitudes to successfully maintain a safe athletic environment. The use of the HBM to 
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support the design of this study is significant because it supports the idea that behavior 
change is an important component to successful concussion education strategies. The 
HBM constructs can be used to gauge the readiness of high school coaches to integrate 
concussion prevention and management tools into their coaching attitudes and practices. 
Recommendations for future concussion education research supports the 
importance of considering the environmental factors of athletics and coaching. Tator 
(2012) outlines five areas that should be addressed when trying to prevent concussions: 
epidemiology, education, engineering, enforcement/legislation, and evaluation [of 
concussion programs] (p.297-299). For coaches, educational efforts should be 
highlighted as an effective way to facilitate their understanding of their responsibility to 
prevent initial concussions, to decrease the potential for catastrophic injuries as well as 
long-term consequences and, therefore, training modules should provide the tools 
essential for these tasks (Tator, 2012). The proposed study will assess the current 
knowledge and attitudes of high school coaches to define the needs of the target 
audience. In doing so, recommendations may help guide future educational programs 
towards serving coaches with more focused and useful content. 
Finch (20 11) suggests that addressing the environmental factors unique to 
athletics is essential so that coaches feel prepared to address the potential challenges, 
including the behaviors and attitudes of coaches, the desired behavior change outcomes 
(i.e. knowledge, attitude, intention), the barriers to adopting the desired outcome, and the 
context ofthe sports setting or culture that will influence the delivery and content of the 
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intervention (Finch, 2011). 
Provvidenza and Johnston (2009) describe the concept of knowledge transfer and 
exchange (KTE) in relation to concussion education programs for coaches. KTE is an 
idea that is commonly used in healthcare policy training as it is essential that the 
information being provided is understood and synthesized so healthcare professionals are 
capable of making informed decisions, but has applicability to sports coaches since they 
often manage injury situations. KTE is an interactive process where information is 
exchanged between researchers and users to increase the likelihood for evidence-based 
decisions (Mitton et al. , 2007; Ward, Smith, House & Hamer, 2012). 
There are five components that are referenced when explaining KTE, including: 
problem identification and communication, knowledge/research development and 
selection, analysis of content, knowledge transfer activities or intervention, and 
knowledge/research utilization. Ward, House and Hamer (2009) provide descriptions of 
the factors as determined by consensus throughout the available literature on KTE. They 
report that problem identification and communication refer to the presentation of an issue 
by a researcher or clinician that needs to be examined. The second component 
encompasses the available evidence relevant to the user' s needs that is to be disseminated 
(Ward, House & Hamer, 2009). Next, the analysis of context is the consideration ofthe 
environmental factors that will facilitate or challenge the transfer of knowledge (Ward et 
al. , 2009). A review of the literature performed by Mitton et al. (2007) report several 
barriers and facilitators to implementing KTE. Examples of major barriers include 
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negative attitudes toward change, competing interests, unsupportive culture, and no 
actionable message; while facilitators include face-to-face exchanges, trusted networks, 
clear recommendations, and relevant information that is tailored to the audience (Mitton 
et al., 2007). 
Knowledge transfer activities or interventions are generally derived by 
considering the makeup of the target audience, the message that is being delivered, the 
person delivering the message, the method of delivery, and the desired impact or outcome 
of the intervention (Provvidenza & Johnston, 2009). KTE is believed to be appropriate 
when designing interventions on concussion information for coaches, as this type of 
method would allow coaches an opportunity to learn from experts but in a language and 
environment that they understand (Provvidenza & Johnston, 2009). 
The last component is the use of knowledge, which is reported to be an often-
neglected part of KTE as assessments of the models are not always included in available 
studies. Although there is a lack of research on the evaluation of KTE interventions, the 
foundational principles are widely supported as a potentially significant model for 
successful interventions (Mitton et al., 2007; Provvidenza & Johnston, 2009; Ward et al., 
2009; Ward et al., 2012). Many of the components ofKTE overlap other 
recommendations for developing educational programs such as discovering what 
information is considered relevant and useful to the target audience, challenges and 
benefits to using information, and understanding how information is (or is not) being 
integrated into practice. 
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The challenge of future interventions is to design a program that is able to present 
information in a way that expands beyond education-only efforts in order to permanently 
transform youth sports culture to raise the appreciation of concussion safety (Adler & 
Herring, 2011). The evolution of youth sports culture is an important goal in concussion 
education, but it necessitates that the members of athletic communities buy-in to the 
needed changes. Therefore, future program developers need to understand the values and 
attitudes of high school coaches in order to facilitate the integration of concussion 
protocols into coaching practices. 
Guiding theoretical framework: Health Belief Model (HBM) 
Although current concussion education research shows that content-based models 
are successful in increasing a coach's knowledge about concussions, it does not guarantee 
that information will be applied or that the process will be permanent. In order for 
knowledge to be applied to occur, a coach's perceived self-efficacy in making 
concussion-related decisions is essential since it formulates his confidence that he is 
capable of effectively instilling and maintaining the appropriate behavior. Several 
recommendations exist in the literature for assessing the environmental factors that will 
either help or hinder achieving self-efficacy and proper usage of knowledge (Gielen & 
Sleet, 2003). Therefore, incorporating behavioral change models, such as the Health 
Belief Model, has been shown to be an effective way to ensure the adoption of 
widespread public health programs, as evidenced by road safety and personal protective 
equipment usage like bicycle helmets (Gielen & Sleet, 2003; McGlashan & Finch, 2010). 
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Despite the positive results associated with these types of safety programs, many sport 
injury prevention programs lack solid behavior change frameworks. Gielen and Sleet 
(2003) highlight that passive dissemination of information is not enough to ensure 
significant adoption of safe behaviors; it is critical for the target audience to buy-in to and 
actively participate in the health promotion strategies in order for the desired outcomes to 
occur. Specifically in the field of sports injuries, there are a multitude of individual and 
environmental factors that can complicate the adoption rate of a program, but these same 
factors also provide support for the idea that interventions need to target an audience's 
specific needs to produce change (Gielen & Sleet, 2003; McGlashan & Finch, 2010). 
Giang et al. (2010) developed an interactive on-line concussion education 
program based on the HBM in order to strengthen the chance for long-term behavior 
change. The HBM constructs provide a framework for the program, which delivers 
relevant and applicable concussion information from a perspective that coaches will 
understand, relate to, and accept, which should lead to confident and appropriate on-field 
concussion management. Similarly, the HBM was chosen to guide the proposed study as 
the constructs address both of the clinical and cultural aspects that have been described as 
part of the sports-related concussion problem. 
First, introduced in the 1950s by social psychologists Hochbaum, Rosenstock, and 
Kegels to determine why free preventative tuberculosis screenings were not successful, 
they discovered that health prevention programs were dependent upon an individual ' s 
motivation and perception towards the behavior (Edberg, 2007). It was found that 
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convenience and cost-effective access are not enough to motivation participation in a 
healthy behavior. Similar to the current concussion problem, challenges to education and 
management remain despite free and easy access to concussion resources; therefore, the 
proposed study will follow the HBM constructs to determine which stage of behavior 
change in high school coaches need further attention and education. 
Based on the study, Hochbaum developed four basic principles to successfully 
motivate people towards healthy behaviors that he described as perceived susceptibility, 
perceived severity, perceived benefits of the action, and perceived barriers to action, with 
two additional constructs - cue to action and self-efficacy - added later due to advances 
in research (Edberg, 2007). The first two constructs of perceived susceptibility and 
perceived severity will be considered simultaneously because they can be addressed 
using similar information and tactics. Perceived susceptibility is defmed as the 
individual's belief that they are at risk for the specific health risk, while perceived 
severity is the degree to which the person believes the consequences are serious. 
Programs often publish and distribute written materials or use marketing to detail the 
facts and statistics of the risks and severity of the behavior. Yet, information that is 
delivered and taken in passively does not always reach the target audience on a 
meaningful level, and, therefore, behavior change is not believed to be worth the effort 
and cost. To more effectively approach perceived susceptibility and perceived severity, 
program developers need to assess contextual factors that influence a person's decision-
making. For example, if performing the intervention will require a time commitment that 
takes away from work responsibilities, it is unlikely that a person will sacrifice a 
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paycheck in order to change a behavior that he may not believe is detrimental to his life 
(Edberg, 2007). Due to the continuing misconceptions reported by coaches regarding 
sports-related concussions (Faure & Pemberton, 2011; Guillmette et al. , 2007; McLeod et 
al., 2007; Mrazik et al., 2011), Glang et al. (2010) state that the HBM can be used as a 
theoretical underpinning for a concussion education module, "ACTive: Athletic 
Concussion Training using Interactive Video Education," to address the potential lack of 
perceived susceptibility and severity of concussions. The training program, "stress[ es] 
the seriousness of concussion, especially in young people . . . [and] teach[ es] coaches that 
they can't be too conservative in removing a child from play and that the ramifications for 
concussion in youth are long term" (p.3 ). 
In addition, HBM describes the importance of factoring in the perceived benefits 
and barriers that may result from the behavior change. In general, the perceived benefits 
must outweigh the perceived barriers. If an individual feels that there are too many 
challenges to overcome or that there are negative consequences associated with change, 
one will most likely not adopt new attitudes. The athletic arena has many environmental 
factors, such as pressure to win or the attitude that athletes should be "tough" (Jones, 
2007; Kidman & Lombardo, 2010), that need to be realized and addressed in order for 
coaches to believe the benefits of removing an athlete from play to outweigh losing a 
game (Finch, 2011; McGlashan & Finch, 2010). Very little ofthe research on concussion 
education for coaches has explored these constructs in-depth, however, overcoming 
environmental barriers is recommended for future research (Finch, 2011). In the 
proposed study, the researcher uses these HBM constructs to develop interview and 
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survey questions that assess high school coaches' attitudes towards concussion education 
and management experiences. 
The fifth principle of HBM involves an individual experiencing a cue to action, or 
an event that motivates a person to change the specific health behavior (Edberg, 2007). 
Often times this cue to action is reported as a close friend or family member being 
diagnosed with the disease or injury in question (Edberg, 2007); for coach education on 
concussions, there are several potential cues to action, such as personal concussion 
history, concussion experiences during coaching experiences, media attention, or 
concussion legislation. 
Lastly, perceived self-efficacy is achieved when an individual feels confident in 
his ability to display and maintain the healthy behavior (Edberg, 2007). Self-efficacy 
may be developed by interventions that provide clear steps or protocols for participants to 
learn, practice, and integrate into real situations so that their responsibilities and 
expectations are clear, and they feel prepared to handle future situations. Current 
research studies use scenarios to examine a coaches' ability to make the correct decision, 
as well as to assess for their confidence in making a concussion-related decision. The 
proposed study will also use scenario survey questions similar to Guillmette et al. (2007) 
and Giang eta!. (2010) to explore high school coaches' concussion management process. 
In addition, interview questions will be used to further probe the decision-making process 
and experiences of coaches when faced with removal from play decisions. 
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Summary of Literature Review 
The benefits of youth and high school sports participation have been well 
documented in the positive effects that athletics can have on the physical, cognitive, and 
social development of children (Metzl, 2000). For these reasons the annual increase in 
participation rates should be seen as positive and encouraged, however, along with the 
growth in numbers the youth sport culture has experienced a transformation into a 
multibillion dollar industry that places emphasis on winning over that of personal 
development (Metzl, 2000). The changing attitudes around the outcomes of youth 
sporting events may place some student-athletes at-risk for long-term health problems, 
especially sports-related concussions. The CDC reports an increasing incidence in the 
number of head injuries sustained while playing sports and they warn that there are 
severe consequences, including brain damage and death that can result from a 
mismanaged concussion (Guskiewicz & McLeod, 2011). In order to protect the maturing 
brains of adolescents and prevent further serious injury, states across the nation have 
enacted laws requiring approved education training of athletic community members, 
especially coaches, and the immediate removal of an athlete with a suspected concussion 
from play until evaluated by a qualified medical professional ( 105 CMR 201.000, 201 0). 
However, the new recommendations bring new challenges to the coaching field. 
Many high school coaches will now face greater pressure to choose between competitive 
pressure and treating an injury that they are uncertain how to identify and manage 
(Cassidy et al., 2004; Faure & Pemberton, 2011; McLeod et al., 2007; Shenouda et al., 
2011 ). In order to assist coaches in making decisions, further research needs to be done 
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to ensure that interventions are effective in changing attitudes and preparing coaches for 
real situations. The National Coaching Report (2008) states that some coaches remain 
unconvinced that injury prevention training is relevant in coaching practice or that the 
current education training methods are effective. 
Current educational tools utilize web-based, independent models so that a large 
population can easily and affordably gain access to the important information on 
concussions. However, Clapper (2010) cautions that while on-line learning is convenient 
and popular in education, it needs to be used in conjunction with active learning methods 
that will provide support and feedback to gain authentic understanding of issues. The 
CDC "Injury Research Agenda" (2009) states that "evidence-based approaches in 
providing this information and understanding the level of knowledge and behaviors of 
these audiences is critical in ensuring success in future educational efforts" (p. 41 ). 
Based on these recommendations to target behavior change of coaches, further research 
needs to be focused on exploring the attitudes, perceptions, and knowledge of high school 
coaches to provide more evidence on which to base future educational programs aimed at 
this goal. 
The Health Belief Model attempts to achieve individual and community behavior 
change goals through the assessment of the six constructs within the target audience. By 
addressing these constructs for the high school coach population, their needs can better be 
defined; thereby, leading to educational programs that will develop their long-term 
competence and confidence when managing sports-related head injuries in real coaching 
situations. 
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Many coaches feel that concussions threaten the games that they love towards 
reform or elimination; rather, emphasis should be placed on the message that new 
protocols serve to "prevent preventable brain injuries" (p. S469), such as death and long-
term disability (Adler & Herring, 2011) while preserving the integrity ofthe sport and the 
comprehensive benefits of participation for adolescents. Therefore, the proposed study 
aims to examine the knowledge on concussions that high school coaches have gained 
through mandated educational training, how they report they apply this information in 
their coaching practices. Additionally, the attitudes with which high school coaches view 
sports-related concussions and the new legislation will be explored. Finally, this study 
will aim to define how coaches perceive their ability to recognize and manage sports-
related concussions on the field. 
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CHAPTER THREE: METHODOLOGY 
This chapter presents an overview of methodology used in this study. In this 
chapter, the purpose of the study, research questions, and the sample size and recruitment 
procedures are described. Additionally, details regarding the instruments, data collection 
procedures, and data analysis are included in this chapter. 
Purpose 
There is a significant gap in the literature regarding the effectiveness of state 
approved concussion education for Massachusetts' high school coaches, especially as it 
relates to the impact on coaches' understanding of concussions, their coaching practices, 
and their perceptions of concussion education training. According to the Health Belief 
Model (HBM), there are several factors that influence a person's behavior when choosing 
to adopt and maintain safe behaviors. The HBM constructs relate to important 
concussion regulations that require high school coaches to be educated on concussion 
symptoms and consequences in order to follow appropriate management protocols to 
remove an athlete from play. The primary purpose of this study is to explore the 
knowledge, attitudes, and perceptions of Massachusetts' high school coaches who have 
completed the mandated training relating to concussion recognition, management, and 
legislation. The second purpose was to examine their opinions on the effectiveness of 
state approved concussion education. 
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Methodological Design 
The study was a mixed methods research design, with an emphasis on the 
qualitative methods. A survey was used to collect quantitative data about MIAA high 
school coaches' knowledge regarding concussions and concussion legislation, awareness 
about the risks of concussions, and their perceived self-efficacy in managing potential 
concussion scenarios. Interviews were conducted for qualitative data collection about 
the attitudes towards sports-related concussions and current concussion management 
practices of MIAA high school coaches. Both the qualitative and quantitative data that 
were collected and analyzed contribute to answering the overarching research question: 
What are the attitudes, knowledge and perceptions of high school coaches about sports-
related concussions after completing a state mandated educational training? 
More specifically, this study addressed the following four sub-research questions: 
• What do high school coaches know about concussion recognition and 
management after mandatory training? 
• What are high school coaches' attitudes towards sports-related concussions? 
• What are high school coaches' perceptions about making on-field decisions about 
concussions? 
• Does state mandated concussion education lead to changes in high school 
coaching practices? 
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Participants 
Population: The population for this study included Massachusetts' high school 
coaches who are employed or volunteer at athletic departments governed within the 
Massachusetts Interscholastic Athletic Association (MIAA) for all types, levels of sports 
for both male and female student-athletes. There were no available data found that 
provided the exact number of MIAA high school coaches; however, there are 
approximately 400 MIAA high schools. It was estimated that each high school employs 
an average of at least 20-30 coaches per year; therefore, a total population 8,000-10,000 
was estimated. 
Sample size. Two different samples were recruited from this population: one for 
the quantitative data collection and a second sample for the qualitative data collection: 
Quantitative (Survey) Sample 
The researcher used the Microsoft Excel function to randomize contact 
information for the 2,500 coaches in MA, which was gathered from the individual high 
school athletic websites provided by the MIAA. More details regarding the recruitment 
process are explained below. Once all2,500 e-mail addresses were randomized, the first 
800 e-mail addresses of high school coaches were selected to receive the on-line survey. 
This sample was determined using a G-Power analysis on the total population of public 
high school coaches within the MIAA (Price, Drake, Murnan et al., 2005); according to 
this analysis, in order to achieve a 50% return rate, approximately 370 coaches would 
need complete the survey. After the online survey data collection time period ended, 110 
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of the contacted high school coaches completed the survey, producing a 13.75% return 
rate. Six surveys were deemed incomplete and the results from those surveys were not 
used in statistical analysis. 
Qualitative (Interview) Sample 
The researcher successfully recruited 12 high school coaches to be interviewed 
using a convenience, purposeful sampling technique, at which point data appeared to be 
saturated and the sample pool became exhausted (Mason, 2010). Interviews were 
conducted with high school coaches from the highest risk or incidence sports, including 
football, girls' soccer, basketball, ice hockey, and lacrosse. 
Recruitment 
Quantitative (survey) sample. 
Inclusion criteria for quantitative methods included: 
• Coach at an athletic department governed by the Massachusetts 
Interscholastic Athletic Association (MIAA), 
• Coach any sport that is considered an interscholastic/school sponsored 
sport team; 
• Any type of coaching position (f/t, p/t, volunteer) 
• Has completed at least one season of coaching at a high school 
The MIAA was first contacted to request access to all MIAA high school 
coaches' contact information. However, the MIAA did not respond to the request, and 
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therefore, was unable to provide high school coaches' contact information. Therefore, 
the official MIAA website was used to identify the athletic department website for every 
MIAA high school (which totaled 400 websites). The researcher explored approximately 
400 athletic department websites to locate individual coach e-mails. There were over 
2,500 e-mail addresses that were publically available. All available e-mails were 
compiled onto an Excel spreadsheet and then reviewed for repeat e-mails. Next, thee-
mail addresses were randomized using the "Random" function of Excel. The first 800 e-
mails were selected to receive the survey through Survey Monkey. If an e-mail address 
bounced back through the online survey website, it was replaced with the next e-mail 
address (i.e. address # 801, 802, etc.) from the randomized list to ensure that a total of 
800 coaches were contacted. The letter of recruitment sent in the initial e-mail to the 
high school coaches, which briefly states the purpose and importance of the research, as 
well as elements of informed consent can be found in Appendix B. 
Demographic Data of Quantitative Sample 
Table 3.1 presents basic demographic data about the survey participants. A 
majority of the sample were males (72.5%). The age range of surveyed coaches 
distributed somewhat closely between 25-34 years old (26%), 35-44 years old (29%), 45-
54 years old (17%), and 55-64 years old (24%). Approximately half of the survey 
participants had over ten years of coaching experience. 
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Table 3.1 
Frequency and Percentage of Survey Participant Gender, Age, 
Years of Coaching Experience 
N % 
Gender 
Male 74 72.5 
Female 28 27.5 
Age Range of Coaches 
18-24 years 3 3 
25-34 years 27 26 
35-44 years 30 29 
45-54 years 18 17 
55-64 years 25 24 
65-74 years 1 1 
Years of Coaching Experience 
1 year 3 3 
2-5 years 24 23 
6-9 years 24 23 
10+ years 53 51 
Table 3.2 presents the basic demographic data that describe survey participant 
school/athletic department settings. A majority ofthe high schools at which the coaches 
were employed were suburban (78%), with urban and rural school representing 11% 
each. Most of the high school athletic teams of surveyed coaches participated at a highly 
competitive level, such as DIIIA (36%), DIIIIIA (34%). Eighty-five percent of high 
school coaches report having some sort of access to a certified athletic trainer. 
62 
Table 3.2: 
Frequency and Percentage ofSurvey Participant Demographics for 
School Setting, Division of Athletics, and Presence of Athletic Trainer 
N % 
School Setting 
Urban 11 11 
Suburban 82 78 
Rural 11 11 
Division of Athletics 
lilA 37 36 
2/2A 35 34 
3/3A 16 16 
4/4A 9 9 
5/5A 1 1 
Other 4 4 
Athletic Trainer on staff 
YES 88 85 
NO 16 15 
Table 3.3 below presents the demographic data for the sports that survey 
participants report coaching as a primary or secondary sport. A total of seventeen 
different sports are represented; of the high school sports commonly reported with 
highest concussion incidence or risk, survey participants were most often involved as the 
coaches of basketball (23%), football (15%), soccer (13.5%), and lacrosse (12.5%). 
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Table 3.3: 
Frequency and Percentage of the High School Sports Coached by Survey 
p artzczpants 
Sport N % 
(boys and/or girls) 
Ice Hockey 10 9.6 
Basketball 24 23 
Football 16 15 
Field Hockey 7 6.7 
Cross Countryffrack 11 11.5 
Lacrosse 13 12.5 
Softball 9 8.6 
Sw-imming 5 4.8 
Baseball 12 11.5 
Skiing 3 2.9 
Wrestling 2 1.9 
Soccer 14 13.5 
Cheerleading 3 2.9 
Golf 1 1 
Volleyball 6 5.7 
Tennis 5 4.8 
Sailing 1 1 
Qualitative (interview) sample. 
Inclusion criteria for qualitative methods included: 
• Coach at an athletic department governed by the MIAA, 
• Coach a high risk/incidence sport (including football, girls' soccer, girls' 
basketball, boys' basketball, and boys' ice hockey that is considered an 
interscholastic/school sponsored sport team; 
• Any type of coaching position (f/t, p/t, volunteer) 
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• Has completed at least one season of coaching at a high school 
Interview participants were recruited in two ways. First, high school coaches 
were recruited through self-selection using a question at the end of the online survey to 
request an interview with coaches who fit the aforementioned criteria. Secondly, high 
school coaches were recruited using a convenience, purposeful sampling technique by 
contacting high school coaches or other athletic department members to whom the 
researcher, or her committee members, had access. These participants were sent a 
recruitment letter via e-mail (Appendix A), which included the purpose and significance 
of the study, and a request for participation for an in-person or telephone interview at a 
time, and site when appropriate, that was mutually convenient and agreed upon. 
Interviews were collected once the online survey data were completed from July to mid-
September 2013. It was necessary to try to place a completion date for interviews since 
changes to the legislation and regulations were slated to occur within the next few months 
and may have conflicted with the underlying criteria and assumptions of this study. 
Demographic Data of Qualitative Sample 
Table 3.4 presents the basic demographic information for the high school coaches 
who participated in interviews. A majority of the coaches were males (n = 10). The most 
commonly coached sport was football (n = 6) followed by girls' basketball (n = 3) and 
boys' lacrosse (n = 2). Seven of the high schools that the coaches were currently 
employed at were suburban, followed by urban school settings (n =4). A full list of 
demographics can be found in Appendix H. 
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Table 3.4: 
Demowaphic Data of High School Coach Interview Participants 
N 
Gender 
Male 10 
Female 2 
Sports Coached 
Football 6 
Ice Hockey 1 
Lacrosse 2 
Soccer 1 
Basketball 3 
Volleyball 1 
Track 2 
School Setting 
Urban 4 
Suburban 7 
Rural 1 
Procedures 
Informed consent. Approval from the Charles River Institutional Review Board 
(CRC IRB) was obtained prior to beginning any study procedures (Appendix E). 
Informed consent was included on the electronic version of the survey before the first 
question is administered. Since this study qualified within the exempt category, 
documentation of written informed consent was not necessary. The letter of informed 
consent was included within the body of the survey as the first question (Appendix D). 
An e-mail containing the language of the informed consent letter was sent to each 
interview participant after they agreed to be interviewed via e-mail if they were 
interviewed over the phone or a hard copy was given to participants who interviewed in-
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person (Appendix C). The informed consent was reviewed with each participant prior to 
starting the interview; verbal consent was obtained by participants who interviewed over 
the phone and written consent by in-person interview participants. 
Pilot study procedures. The survey and interview guide were piloted prior to 
collecting data. The pilot studies tested the instruments being used and no data were 
collected. First, the survey was piloted on four high school coaches and graduate 
students in order to test for readability and understanding, to estimate the amount of time 
needed to complete the survey, and to provide other general feedback on the usability of 
the survey. Pilot test participants provided some useful feedback that lead to changing 
some of the language of the survey items and Likert Scale options to help clarify the 
questions; for example, "uncertain" was changed to "neutral" in questions that pertained 
to attitude to decrease the negative tone that a pilot study participant felt. However, the 
researcher chose not to implement all of the suggestions. For example, one participant 
suggested making changes to the scenario items; however, since these questions are from 
a previously validated survey, the researcher decided not to implement any changes as to 
maintain the validity of the question. 
Next, the researcher asked two experts on survey design and qualitative methods 
to review the instruments for readability and content. The researcher also conducted two 
pilot interviews with high school coaches to refme the clarity of questions, to test the 
quality of the questions, and to practice the interviewing technique. The researcher 
received feedback about rephrasing some of the questions for better understanding and 
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suggestions for additional questions that could be asked. In general, pilot interview 
participants reported that they felt comfortable with the questions being asked and the 
researcher's technique. 
Quantitative (survey) data collection procedures. Surveys were distributed 
electronically using the survey website (host site: www.suveymonkey.com). Coaches 
were given approximately three weeks to complete the survey. They were contacted 
three times via e-mail: once at the time of initial distribution, 10 days before the 
collection deadline, and two days before the collection deadline. All three e-mail 
reminders contained the link to survey and language of the approved recruitment letter. 
All survey responses remained anonymous and no personal information questions were 
included in the content of the survey. 
Qualitative (interview) data collection procedures. Interviews were conducted 
individually, in-person or over the telephone. Interview participants were contacted 
approximately four to five times via e-mail. First, an initial e-mail was sent to potential 
participants to request an interview. If a response was not received, one to two reminder 
e-mails to request participation were sent as necessary: the frrst seven days after the 
initial e-mail, and the second 10 days after the initial e-mail. Once a participant 
volunteered to be interviewed, an e-mail was sent to arrange a date, time, and place as 
needed to meet for the interview. A confirmation e-mail with the interview details and a 
letter of informed consent was sent one to two days before the interview. Also, a follow-
up e-mail was sent after the completion the qualitative data collection to thank subjects 
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for their participation as well as a request for them to review their interview transcript for 
accuracy. 
Each interview was audio-recorded using a digital tape recorder to capture 
participant responses. Interviews lasted on average 20-25 minutes. The same interview 
guide (Appendix G) was used for all interviews, but the semi-structured format allowed 
for additional pertinent or interesting questions to be explored as appropriate to the 
individual interviews. All interviews were de-identified by removing names of coaches, 
high schools, or other information that would link a participant to their particular 
interview. E-mails that included participant names were securely maintained by the 
researcher on a password-locked e-mail account that was used primarily for dissertation 
related communication only and were destroyed at the completion of the study. 
Instruments 
Survey (quantitative) 
A survey designed for the purposes of this study was based on three surveys 
(Glang et al, 2010; Guillmette et al., 2007; McLeod et al., 2007) used in previous coach 
concussion education research studies, but edited to reflect the specific research questions 
of this study. The survey is designed to address coaches' attitudes towards concussions, 
ability to recognize a potential concussion, knowledge of Massachusetts' concussion 
legislation, and perceived self-efficacy of coaches in making concussion management 
decisions in regards to concussion education (Appendix F). 
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The survey included a total of 55 individual survey items. Twelve questions were 
considered demographic type items including gender, age, school setting, information 
about modes of education (e.g. "I get my concussion information mostly from (listed 
options)") and awareness of legislation (e.g. "I have read the Massachusetts' "Head 
Injuries and Concussions in Extracurricular Athletic Activities" Act). 
Forty-one survey items were asked regarding their attitudes, knowledge or 
perceptions regarding concussions. Examples of questions included, true/false questions 
to examine coaches' perceptions about sports-related concussions, such as, "A 
concussion can result in serious or long-term brain damage." Questions to test a coaches ' 
knowledge about sports-related concussions signs and symptoms, as well as the 105 
CMR 201.000 include true/false questions like, "According to 105 CMR 201.000, it is 
my responsibility as a coach to complete annual concussion education training;" and, 
"Indicate which of the following you would consider a primary sign or symptom of 
concussion." Likert scale questions to determine coaches' attitudes towards concussions, 
such as, "I feel that the concern over sports-related concussions is appropriate." And 
fmally, concussion management scenarios are provided to rate coaches' ability and 
perceived self-efficacy when making concussion-related decisions using the Likert scale. 
For example, coaches are asked, "How confident are you that you could handle a 
situation like this?" 
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Survey (qualitative) 
Additionally, two open-ended response questions regarding participants' opinions 
on current concussion education were also included in the survey to help provide more 
rich data to support the qualitative interview findings. For example, "Do you think the 
concussion education training that you received was effective? Why or why not?" and 
"Do you have any suggestions for future concussion education training programs that is 
required for high school coaches?" 
Interview Guide (qualitative) 
An interview guide using a semi-structured format with probing questions based 
on the constructs of the Health Belief Model was created for this study (see Appendix G). 
The interview guide included questions that aim to explore the attitudes towards sports-
related concussions of the coach, and their experiences and practices when managing 
sports-related 'concussions. 
Examples of interview questions include, "What, if anything, has influenced your 
perception of concussions? Management of concussions?" and "How confident do you 
feel when making concussion related decisions while coaching?" The researcher also 
asked interview participants to describe an experience involving the management of a 
sports-related concussion while coaching, and used probing questions to test for 
knowledge about appropriate recognition and management, such as, "what signs and 
symptoms did you recognize?" Other questions were asked to further explore the coach' s 
attitude and perceptions towards sports-related concussions and management, including: 
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"what influenced your concussion decision-making?" "Did you encounter any challenges 
or barriers when making a decision?" and, "Can you describe how you felt during the 
process?" 
Data Analysis 
Qualitative data analysis procedures. Qualitative data were transcribed and coded 
by the researcher. All potential identifiers were removed from interview transcripts by 
the researcher and replaced with a pseudonym decided upon by the researcher if needed 
for clarity or context. Interview transcripts, along with the short answer survey questions, 
were analyzed for emerging themes according to the general inductive approach 
(Thomas, 2006). 
Qualitative data analysis followed the steps as described by Thomas (2006) in 
general inductive approach while referencing the research questions listed in the 
qualitative data collection procedures section above as a guide for analyzing themes. The 
general inductive approach was chosen as it allows for "research findings to emerge from 
frequent, dominant, or significant themes inherent in raw data, without the restraints 
imposed by structured methodologies" (Thomas, 2006, p. 238). 
The first step of the general inductive approach to coding is "data cleaning," 
which transfers the qualitative data into standardized format (Thomas, 2006, p.241 ). The 
researcher, herself, transcribed each of the interviews, then proofread each interview 
while listening to the audio recording ofthe interview another 1-2 times to ensure 
accuracy. Next, the qualitative data files were read fully several times before the coding 
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process began so that the text could be read thoroughly and for understanding. This 
deeper level of familiarity with the text allowed for the creation of categories by selecting 
important phrases and words that relate to the overarching research objectives and 
questions. 
The next step in the general inductive approach described by Thomas (2006) is to 
reduce the amount of overlapping codes and uncoded text to help reduce the number of 
categories and strengthen the meaning of each code. To assist in this step, the researcher 
made individual notecards for the phrases or ideas highlighted in the first step and 
assigned a code or meaning to each notecard. She then organized the notecards by 
similar meanings. Once these groups were created, she determined which of the 
selections were the most important, relevant, or meaningful as well as the ideas that were 
reflected by multiple coaches. The fmal step is to refine the coding process to determine 
which of the categories are most important in order to structure the research fmdings and 
to support the categories with subthemes and appropriate quotes, examples, and phrases. 
The quotes and phrases that best captured the essence of the themes or appeared the most 
often were chosen to represent the codes and themes. 
A mixed methods research design was used to triangulate the data. Qualitative 
fmdings were supported by quantitative data analysis results. For example, questions 
were included on the survey that asked survey participants to rate their attitudes towards 
concussions, such as rating how serious they feel concussions are. These types of 
quantitative questions were used to support qualitative data that described interview 
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participants attitudes and views towards sports-related concussions (ex: "Please describe 
your concussion philosophy"). 
The trustworthiness of the qualitative data was determined using the following 
methods: 
1. All interview transcripts were reviewed and coded by a member of the research 
committee who was not involved in any part of the initial qualitative data collection or 
analysis procedures. The researcher then discussed and compared coding results to 
identify the most recurrent themes, which will be reported in the following results 
chapter. 
2. Stakeholder checks (Thomas, 2006) were conducted by asking interview 
participants to review their interview transcript for accuracy; only one interview 
participant offered grammatical changes to clarify his ideas. 
3. A brief memo was created for each interview participant that summarized the 
researcher's observations and feelings about each interview. The researcher also wrote a 
memo describing her biases or preconceived ideas prior to starting the interview data 
collection. 
Quantitative data analysis procedures. Quantitative data analysis used SPSS 
software to generate a series oft-tests and one-way analyses of variance (ANOVAs) were 
utilized to analyze the data associated with each of the dependent variables. Specific 
analyses were aimed at determining differences between groups associated with each 
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independent variable with respect to each individual dependent variable. Frequencies and 
descriptive statistics were also analyzed to help describe the overall picture of the 
research questions. The independent variables for the study include: Mode of formal 
education training, Mode of informal education sources, and Number oftimes completing 
concussion training. The dependent variables for the study reflect 15 single survey items 
and two created scales: "concussion knowledge," and "knowledge of the law," which are 
discussed in more detail in below. 
Description of Variables. 
Dependent Variables. Comparisons between the frequency and modes of education and 
information were made between a series of dependent variables collected from the on-
line survey in order to support qualitative data findings. Two dependent variable scales 
were created to assess high school coaches' knowledge of concussions, as well as 
concussion legislation and regulations. The first scale, "concussion knowledge," 
combined survey questions 25, 26-30, 34, 36, 37, 39, 40, and 42. 
In question 25, survey participants were asked to select which symptoms, out of 
the 18 provided, they would consider a primary indicator of a concussion. This question 
is adapted from previous concussion knowledge surveys McLeod et al. (2007) and Giang 
et al (2010), in which there are seven correct symptom options. Coaches received 1 point 
for a correct answer (i.e. if they selected the correct symptom or if they correctly did not 
select a non-concussion symptom) and 0 points if they incorrectly selected a non-
concussion symptom or did not select a concussion symptom. Answers from concussion 
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misconception questions were also scored for the "concussion knowledge" scale by 
awarding 2 points if a coach correctly identified the concussion statement as true or false 
(i.e. it is true that a concussion can create long-term brain damage) and 0 points if they 
did not provide the correct answer. 
Finally, the two concussion management items from the three scenarios were 
included into the scale ( 6 total questions). These questions were answered using a Likert 
Scale. For example, the item asking ifthe scenario's coach should remove the student-
athlete from play was coded as follows: 5 = Strongly Agree, 4 =Agree, 3 =Uncertain, 2 
=Disagree, and 1 =Strongly Disagree. For the second scenario item, coaches were 
asked if they would remove the student-athlete from play if they were in the scenario. 
This question was coded as 5 =I would definitely remove, 4 =Likely, 3 =Uncertain, 2 = 
Unlikely, and 1 =I would not remove. For the purposes ofthe "concussion knowledge" 
scale, coaches received 2 points if they answered a "5" or a "4" for both items, and 0 
points for any other answer. The "concussion knowledge" scale was graded out of a total 
of 40 points. 
The second scale that was created was the "knowledge of the law" scale that 
created an overall grade for question 33 that asked coaches to correctly identify the roles 
and responsibilities of high school coaches by the 105 CMR 201.000. There were a 
series of 1 0 true or false questions about concussion management or prevention tasks. 
Each correct answer received 1 point, and an incorrect answer received 0 points; the 
"knowledge of the law" scale was graded for a total of 10 possible points. 
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There were fifteen single-items derived from the on-line survey are used to 
determine if there is any effect between concussion education and the attitudes, 
perceptions, or coaching practices of survey participants. Questions 19 (items a-c), 22, 
23 (items a and c), 24 (items a-d) were coded using the following Likert scale: 5 = 
Strongly Agree, 4 = Agree, 3 = Uncertain, 2 = Disagree, and 1 = Strongly Disagree; 
while question 23 (items b and d) used a reverse coded Likert Scale: 5 = Strongly 
Disagree, 4 =Disagree, 3 =Uncertain, 2 =Agree, and 1 =Strongly Agree. Questions 
35, 38, and 41 were coded using the following Likert Scale: 5 =Very Confident, 4 = 
Somewhat Confident, 3 = Uncertain, 2 = Somewhat Doubtful, and 1 =Not Confident. 
Descriptive Statistics are also included for each dependent variable in order to help 
illustrate and support the qualitative data. 
Independent Variables. Three independent variables were used to determine the effect of 
education, both formal and informal, on the dependent variables for concussion 
knowledge, attitude, perceptions, and coaching practices. 
The first variable is "informal modes of information," in which survey 
participants selected all of the resources they (informally) refer to most often for 
concussion information. These include required or approved on-line training sites, media 
(i.e. TV news, sports shows, or print articles), coaching workshops or conferences, 
coaching colleagues/peers, healthcare professionals, or internet sources. 
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The second independent variable is "formal modes of education." Survey 
participants were asked to select which mode of formal training they have participated in, 
including on-line, in-person lecture, or written materials. 
The third independent variable is "times completed training," which asks 
participants how many times survey participants have completed mandated concussion 
education training (1 , 2, 3, 4, or 5 or more times) to determine the effect of participation 
in multiple training sessions on the dependent variables. 
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CHAPTER FOUR: RESULTS 
In this chapter, the results from the data analysis from the on-line survey and 
coach interviews are presented. Qualitative results are presented, followed by data from 
the survey organized by research question. Tables containing the full list of important 
quotations from each participant interview can be found in Appendix I. The sections to 
be described are as follows: 
I. Qualitative Data Analysis: 
a. Major Themes and Sub-Themes from High School Coach Interviews 
This section includes the major themes and sub-themes that emerged from 
participant interviews accompanied by definitions. Representative quotes are included 
for each sub-theme, which are discussed in relation to appropriate research questions in 
Chapter Five: Discussion. 
b. Survey Open-Ended Responses 
This section includes representative quotes from open-ended survey responses 
that support the major themes that emerged during qualitative data analysis 
c. Interview Results regarding Concussion Recognition Knowledge. 
This section includes the key ideas regarding concussion recognition knowledge 
generated from selected questions from interviews. These support the survey data 
regarding concussion knowledge, but is included separately to help clarify data sources. 
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II. Quantitative Data Analysis: 
a. Survey Results regarding Concussion Knowledge of Participants 
This section includes results from the on-line survey relating to the knowledge of 
high school coaches regarding: concussions signs and symptoms, common 
misconceptions, appropriate concussion management procedures. The section is further 
divided by separate survey items to help organize descriptive and inferential findings 
related to each individual dependent variable. 
b. Survey Results regarding Attitudes of Participants 
This section includes results from the on-line survey. Specifically, items from the 
on-line survey related to the attitudes of high school coaches towards concussions, 
concussion in sports, and concussion education. The section is further divided by 
separate survey items to help organize descriptive and inferential findings related to each 
individual dependent variable. 
c. Survey Results regarding Concussion Perceptions of Participants 
This section includes results from the on-line survey. Specifically, items from the 
on-line survey perceived self-efficacy of high school coaches in concussion scenarios, as 
well as the stakeholders that participants believe should be responsible for concussion 
management. The section is further divided by separate survey items to help organize 
descriptive and inferential findings related to each individual dependent variable. 
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d. Survey Results regarding Effectiveness of Education and Coaching 
Practice Changes 
This section includes results from the on-line survey. Specifically, the items from 
the on-line survey relating to participants knowledge about high school coaches' 
responsibilities in concussion management and their perceptions about concussion 
education effectiveness on coaching practices are included. The section is further divided 
by separate survey items to help organize descriptive and inferential findings related to 
each individual dependent variable. 
Section I: Qualitative Data Analysis 
This section presents the major themes and defmitions (Table 4.1) and Sub-Themes 
and their defmitions (Table 4.2), as well as supporting quotes for each sub-theme that 
emerged during the qualitative data analysis of participant interviews (Table 4.3) and 
open-ended survey responses (Table 4.4). Complete lists of quotes for each sub-theme 
that emerged during individual interviews are located in Appendix I. The major themes 
that emerged from interview data were: attitudes, concussion education, and division 
responsibility. These major themes were further analyzed to create the following 
subthemes: prudence, athlete-safety oriented versus winning-oriented, youth sport 
culture, informal versus formal education, education effectiveness, coach responsibility, 
AT/medical professional responsibility, student-athlete responsibility (Figure 4.0). 
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Concussion Division of Attitude Education Responsibility 
Conservativeness Education I Coach Effectiveness 
Athlete-safety AT/Medical 
oriented vs. winning-
oriented Professional 
Informal vs Formal 
Youth Sports Culture education Student-athlete 
Figure 4.1. Major themes and related sub-themes from qualitative data. This chart 
presents the sub-themes that relate to each of the major themes that emerged from 
qualitative data analysis. 
a. Major Themes and Sub-Themes from High School Coach Interviews 
Table 4.1: 
Major Themes and Definitions of Themes ffom High School Coach Interviews 
Theme Definition 
Attitudes This theme relates to the opinions/attitudes/perceptions 
which influence coaching practices and concussion 
management of high school coaches 
Concussion Education This theme relates to how coaches have received 
concussion education and their opinions of its 
effectiveness 
Division of This theme relates to which stakeholders have 
Responsibility responsibility in concussion recognition, management, 
and prevention 
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Table 4.2: 
Major Themes, Sub-Themes and Definitions o.fSub-Themes 
Theme Sub-Theme Definition 
Attitude Prudence This sub-theme relates to the overall general 
view or attitude of high school coaches towards 
sports-related concussions 
Athlete-safety This sub-theme relates to the approach/style of 
oriented versus coaching in relation to sports-related 
winning-oriented concussions based on the attitudes they hold in 
regards to sports culture and student-athlete 
wellbeing 
Athlete-safety oriented: This sub-theme is 
characterized by putting the safety and overall 
wellbeing of the student-athlete over the goals 
ofthe coach 
Winning-Oriented: This sub-theme is 
characterized by putting the goals of the coach 
before those of the student and valuing 
competition over safety 
Youth sport Culture This sub-theme relates to the norms and 
attitudes of youth sports culture that can 
influence a high school coach' s attitude towards 
concussions, such as the desire to compete and 
win that can conflict with making a 
conservative concussion management decision. 
Concussion Informal versus Formal: This sub-theme relates to the impact 
Education Formal Education that formal concussion education programs 
have had on a coach' s attitude/view and 
coaching practices in relation to concussions. 
Informal: This sub-theme relates to the major 
informal resources of concussion information 
that have reportedly shaped coaches' attitudes 
towards concussions and their current or future 
coaching practices in relation to concussions, 
such as media, personal or coaching 
experiences, or healthcare professionals 
Education This sub-theme relates to the impact that 
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Effectiveness mandated concussion education has had on 
coaching_practice. 
Division of Coach This sub-theme relates to a high school 
Responsibility Responsibility coaches' awareness of and attitudes towards 
their role & responsibility in concussion 
management 
Student-Athlete This sub-theme relates to the behaviors and 
Responsibility attitudes of student-athletes towards 
concussions (i.e. under-reporting or over-
reporting of signs and symptoms) 
Athletic This sub-theme relates to the responsibilities 
Trainer/Medical that high school coaches' believe should be 
Professional assigned to medical professionals trained in 
Responsibility concusswns 
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Table 4.3: 
Sub-Themes and Supporting Quotes 
Sub-Theme Exam_Qles 
Prudence • "It's great that there is a focus on concussions." 
• "Concussions are a major concern today." 
• "We still don't have all the answers ... so that's why we're going 
to be overly conservative." 
• "I think it's defmitely important. I don't think it's overblown at 
all." 
• "We have certainly realized ... there ' s so much education, so 
many studies out there." 
Athlete-safety • "Always have to rule on the side of caution. You coach every 
oriented versus kid like they're your own child, so you want to do things that are 
Winning- going to be best for the student-athlete." 
oriented • "Better safe than sorry" 
• "The rest of the game really isn't as important as the kid's rest 
oftheir life." 
• "You just don't want a kid to get hurt." 
• "You see a lot of 'old-school ' philosophy." 
• "The coach was like, 'oh yeah, you know, he's just being a baby . 
They're just so strict with concussions now ... " 
• "I've come across a lot of coaches who just care about winning." 
Youth sport • "it's one thing to play with a sprained ankle .. . but this is too 
Culture serious." 
• "Competiveness of the sport can sometimes dominate 
safety ... competiveness can get the best of us in those situations." 
• "Winning is great and that's what we get paid to do, but bottom 
line is it's about the kids." 
• "I held my tongue a little bit just for the fact it's not my place -
he' s the head coach and there's a hierarchy." 
• "it was a close game and the player wanted to go back in, so 
that...added a little stress to it." 
• "our first thought is winning games" 
• "in the heat ofthe moment, it's tough ... " 
• "head coaches manage concussions .. .it's tough when you're not 
the head coach." 
• "You could say that you can be really concerned about 
concussions ... but in one case I had a kid out for three weeks 
even though he stopped having symptoms after three days ... " 
• "I always get nervous of the doctor path because whatever you 
do, they are so conservative." 
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• "we're at the whim of individual doctors ... our kids in the city 
have a major difficulty getting back. .. " 
Informal versus • "it's eye-opening .... because everyone's perception and the way 
Formal it's even portrayed in the media .. .its football and concussions. 
Education Coaching [my sport], I've seen two ... not another sport where 
you necessarily put the two things together." 
• "You see professional athletes ... really suffering ... you can see the 
long-term effects with these guys." 
• " ... seeing how my teammates and kids that I coach suffer, I think 
I take it more seriously." 
• " ... [video] showed a high school football player who had a 
concussion, was out for a week allowed to play the next week 
and go the second concussion syndrome and his life was effected 
forever." 
• " ... a college lacrosse player with a few pretty severe concussions 
came in to talk to the faculty ... good to hear from someone who 
you don't expect it from." 
• "I myself have suffered" 
• " ... knowing from my own experience." 
• "As you get older, you get wiser. . .I 'm much more tolerable, 
understanding person now than when I was that "I-thought-I-
knew-everything" fiery , young coach." 
"the experiences that you have ... you ... just develop .. . a sense of 
the knowledge from there." 
• "Just seeing what...information has been exposed on the long-
term effects of concussions." 
• "the educational piece about it being ... a traumatic brain injury 
and just watching ... the effects and dangers ifthey return to play 
too soon." 
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Education • "As much of it is a pain in the neck for coaches to take 
Effectiveness time ... they all know it's something that needs to be done." 
• "I'm rather skeptical of all education efforts, even though I 
wouldn' t drop it." 
• "just because you know the answer to the questions doesn' t 
mean that you're going to do the right thing in the right 
situation." 
• "I don't know anyone who coaches any differently because of 
[education]. They did what they had to do, memorized a few 
answers, they passed a test." 
• "just because you know the answer to the questions doesn't 
mean that you' re going to do the right thing in the right 
situation." 
• "Everyone knows what a concussion is now ... but I don' t think it 
changed [coaching]." 
• " ... education plans never work as well as they ' re supposed to." 
• "I can honestly say that I don't watch it, I just answer the 
questions," 
• " ... you can multitask while you do that [on-line training 
program]." 
• "I'm not exactly sure what we can do to make sure it never 
happens again ... do we pull every kid who makes a mistake, 
wondering if the mistake was from a concussion?" 
• "If there ' s anything that coaches get out of [education]. . .it's that 
we stay out of [decision-making], but sad to say that the toughest 
situations are when we don't have a medical professional on the 
side." 
• "I'll look for it [concussions] more." 
Coach • "Puts a lot more burden on the coach." 
Responsibility • "So, while you are in the middle of coaching a game and trying 
to make sure this kid is ok. .. " 
• "You're so focused on doing other things" 
• " ... someone concussed on the sideline and I'm afraid to leave 
him alone, but...you've got another 30, 40, 50, 60 kids you are 
responsible for." 
• "We need to teach better, we need to teach smarter, we need to 
research the game and contact and contact with the head." 
• "I should trust the medical profession, I don't want to be the one 
who makes that decision and something goes wrong." 
• "A lot more cautious with contact drills." 
• "Have the kids understand fust and foremost their safety and 
welfare is my concern rather than winning a game." 
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• "address in the beginning of the season, how and what we 're 
going to do, and what to look for, and make sure we understand 
the signs and symptoms ... " 
• "read the liability on the back of the helmet." 
Student-Athlete • "Kids think that they are invincible." 
Responsibility • "One of the biggest challenges is you're dealing with an 
adolescent 13, 14, 15, 16 year old who has all sorts of things 
going on inside his head anyway about, 'am I tough enough?' ... " 
• "the more difficult decisions are when you don' t catch it and the 
student-athlete doesn' t say anything" 
• "[kids] think they're fine and that's completely understandable 
with the 16, 17 year old kid when you think you know 
everything." 
• " ... they're probably over at someone' s house the same night...so 
collectively they knew the answers." 
Athletic • "have an independent person like the trainer who has no vested 
Trainer/Medical interest...whose first concern shouldn' t be about wins and 
Professional losses." 
Responsibility • "somebody with medical background ... who knows how to 
diagnose ... with a good knowledge of what concussions look 
like ... ample medical background ... most likely a trainer." 
• "The reason I'd like to have it in someone else's hands is that 
it's hard." 
• "would you want somebody who went through an on-line 
training course or someone trained in that area?" 
• "no one wants it to be their say." 
• " ... because the trainer is there .. .it takes the onus off the coach." 
• "Automatically need to go see the trainer." 
• "I was confident [to go to the trainer]" 
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b. Survey Open-Ended Responses 
Table 4.4: 
Themes and Sub-Themes with Supporting Quotes from Open-Ended Survey 
Responses 
Themes 
Education 
Effectiveness 
Jriformal 
versus Formal 
Education 
Examples: 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
"It is effective for many. I selected disagree because I have 
always been cautious with the student-athletes wellbeing. The 
information while helpful didn't change what I do, it only 
reinforced it which is a good thing." 
"Keep doing it, many coaches 'not on board' yet." 
"I would focus more on prevention, including teaching 
athletes proper hitting techniques." 
" ... made me so nervous because I felt I could be looking for 
multiple things and I had little experience diagnosing a 
concussion." 
important when there is new information regarding 
concussions or new protocols or handling concussions or 
concussion symptoms." 
" ... the annual requirement is a burden." 
"Annual. All coaches, all programs." 
"Reiterated info I know and served as a good refresher." 
"I feel that it reinforced what I had already known." 
" ... eliminated misconceptions and myths about concussions." 
"I believe it is but the course has not changed over several 
years and I wonder if the material is not as up-to-date as it 
should be." 
• "We watch the same video every year and I aced the "post 
test" without even watching the video." 
• "Our ' instincts' as a result of the training were confirmed." 
• "I don't remember what the training said, I guess my mind has 
been made up as far as how I treat concussions in sports and 
the step by step process that follows .. .I rely on what I've been 
taught by coaching mentors." 
• "I really do not like doing things online, I like live workshops 
better" 
• "I have benefited more from coaching clinics that provide 
coaches with proper tackling, blocking, and hitting technique." 
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• "I think the "heads up" training was more effective because my 
athletic trainer was in charge of going through this training 
with all the coaches in our district." 
• "We brought a specialist to our school that was very effective 
in an interactive setting." 
Division of • "I'm not making a call that insults athletes who want to play -
Responsibility I'm just following protocol." 
• "I have always believed that medical decisions are the 
responsibility of the trainer. .. my role is to support (and not 
pressure) the trainer." 
• "I believe that the "officials" that are on site need to be on the 
same page as the coaches." 
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c. Interview Results regarding Concussion Recognition Knowledge of Participants 
Selected interview questions were analyzed specifically for concussion content 
knowledge ofhigh school coaches, such as, which signs and symptoms they report 
observing or associating with a potential concussion. Table 4.5 presents the key ideas 
that they interview participants most often mentioned. 
Table 4.5: 
Key Ideasfrom Participant Interviews re)!ardinf! Concussion Recof!nition Knowledf!e 
Sign/Symptom Examples: 
Recognized 
Physical Wobbly 
dazed 
stumbling 
"look in their eyes" 
had to sit 
rattled 
dizzy 
"eye test" 
headache 
"the way he was stepping" 
struggling with performance 
Cognitive Responsiveness 
confused 
amnesia 
used questioning 
reaction time 
"didn't know where he was" 
Mechanism of witnessed a collision 
Injury know what types of hits might be dangerous 
" ... bottom of the pile with his helmet already off' 
reported to coach by a teammate 
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Section II: Quantitative Data Analysis 
a. Survey Results regarding Concussion Knowledge of Participants 
This section explores the data related to research question one: is explored: What 
do high school coaches know about concussion recognition and management after 
mandatory training? The on-line survey results present the knowledge of high school 
coaches' regarding sports-related concussions, common concussion misconceptions, and 
concussion management behaviors from survey questions 19a, 25, 26, 27, 28, 29, 30, as 
well as from the created "concussion knowledge" scale. Key findings from selected 
interview questions also relate to Research Question One, but results are presented above 
in Section I: Qualitative Data Analysis. 
Results regarding Concussion Recognition Knowledge 
Figure 4.2 below shows the frequency in which survey participants selected a 
symptom as a primary indicator of a concussion. The most commonly selected 
symptoms that coaches consider a primary indicator of a concussion are confusion 
(94.3%), headache (94.3%), dizziness (91.4%), blurred vision (90.5%), loss of 
consciousness (86.7%), nausea (81.9%) and amnesia (75.2%). Al118 symptom options 
were selected as a primary indicator of a concussion by at least 1 0% or more of the 
survey participants. 
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In survey question 25 (Appendix F), eight of the 18 provided symptoms options 
are accurate indicators of a concussion. Table 4.6 presents the percentage of survey 
participants who correctly selected the eight symptoms associated with a concussion. 
The symptoms of confusion (94.3%), headache (94.3%), dizziness (91.4%), and blurred 
vision (90.5%) were identified by a large majority of survey participants. Most of the 
participants were able to associate loss of consciousness (86.7%) and nausea (81.9%) as 
primary indicators of a concussion, as well as amnesia (75.2%). Less than half(41.9%) 
of the participants considered insomnia/sleep disturbance as a primary symptom of a 
concussiOn. 
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Figure 4.2: Percentage of Survey 
Participants who Selected Symptom as a 
Primary Indicator of a Concussion 
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Figure 4. 2. Percentage of survey participants who selected symptom as a primary 
indicator of a concussion. The percentages represent affirmative responses to symptoms, 
(i.e. that a high school coach would recognize the symptom as a primary indicator for a 
suspected concussion). This question is adapted from previous surveys McLeod, 
Schwartz and Bay (2007) and Giang et al (2010). 
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Table 4.6: 
p Survey articipant K l d {P. now e IJ?e o nmary c s oncusswn 1ymptoms 
Correct Svmotoms Correct Resoonse_L%1 
Amnesia 75.2 
Blurred Vision 90.5 
Confusion 94.3 
Dizziness 91.4 
Headache 94.3 
Loss of Consciousness 86.7 
Nausea 81.9 
Insomnia (sleep disturbances) 41.9 
Note: Question adapted from McLeod et al., 2007 and Giang eta!. (20 1 0) 
Results regarding Concussion Misconceptions Knowledge 
Participants were also asked to correctly identify concussion knowledge 
statements as either true or false to assess for the presence of misconceptions about the 
severity of concussions and appropriate concussion management. The survey presented 
five statements (Appendix F). Overall, participants showed excellent knowledge about 
concussion facts that have previously been misconceived (Giang et al, 2010; Guillmette, 
et al. , 2007). Nearly all of the surveyed coaches (98.1%) were able to correctly identify 
severity statements as true, such as knowing that any sign or symptom of a concussion 
that presents requires immediate removal from play, and the fact that concussions can 
cause long-term brain damage. Ninety-eight percent of participants also knew that the 
statement "it is safe for an athlete to return to play if slhe has not had any symptoms for a 
few days but has not been seen by a medical professional," is false. Full results are listed 
in Table 4.7. 
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Table 4.7: 
Survey Participant Knowledge of Common Concussion Misconceptions 
Statement with Correct Answer in parentheses Coaches Who 
(Giang et al, 2010) Answered 
Correctly (%) 
Any sign or symptom associated with a concussion is enough for 98.1 
immediate removal from play (TRUE) 
A concussion can result in serious or long-term brain damage 98.1 
(TRUE) 
A concussion can be caused by any collision to the head, neck, or 96.2 
body regardless of force (TRUE) 
If an athlete reports mild concussion symptoms, but feels normal 93.3 
within 15 minutes, it safe to return to play (FALSE) 
It is safe for an athlet to return to play if s/he has not had any 98.1 
symptoms for a few days but has not been seen by a medical 
professional yet (FALSE) 
Results regarding Concussion Management Knowledge 
Survey participants were presented with three concussion scenarios and were 
asked to rate the likelihood that (a) they would recommend the coach in the scenario to 
remove the student-athlete from play, and (b) they would remove the student-athlete from 
play if they were the coach in charge. The differences between the three scenarios relate 
to the presentation of symptoms and the mechanism of injury. In scenario 1, the 
presentation of symptoms is visible and immediate and the mechanism of injury is during 
a practice of a high collision sport (football). In scenario 2, the symptoms are not 
reported by the student-athlete (only neck pain,), while the mechanism of injury happens 
outside of the sport context (fell off of bike on way to practice). Finally, in scenario 3, 
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the athlete is injured at practice by taking a pitch to the batting helmet/head, but he 
presents with a delayed on set of symptoms (several days) and an atypical presentation of 
a concussion (i.e. behavioral changes). Frequency statistics in Table 4.8 show that in 
scenario 1, the participants are most likely to remove an athlete from play when they are 
the decision-makers (90%) as well as believe the scenario coach should also remove the 
athlete from play (78%). However, scenarios 2 and 3 show that as the situation becomes 
less clear, coaches become less likely to remove an athlete from play (57% and 70% 
respectively), as well as recommending that the scenario coach remove the student-
athlete from play. Complete percentages can be found in Table 4.8. 
Table 4.8: 
Concussion Mana~ement Knowled~e of Survey Particivants for Three Scenarios 
Coaches who selected correct answer 
(%) 
Survey Item Scenario I Scenario 2 Scenario 3 
Scenario coach should remove athlete from 78 54 67 
play 
Survey Participant would remove athlete from 90 57 70 
play 
Results regarding "Concussion Knowledge" Scale 
Independent t-tests were performed between the independent variable "modes of 
information" and concussion knowledge at the alpha level p :s_0.05. Results show that 
there was no significant effect (p > 0.05) on the usage or non-usage of any informal 
educational resource on a high school coach's knowledge about concussion recognition 
or management (See Appendix J). Overall, the means for each of the seven types of 
informal training show an average knowledge score of about 75% (M = 30). When 
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comparing means between usage and non-usage of an informal resource, there was a very 
slight increase in knowledge score for participants who refer to the media, healthcare 
professionals, personal or coaching experiences, and (other) internet sources. This 
indicates that participants may gain more knowledge from sources that they trust or 
access voluntarily. 
The tables in Appendix K also show that there is no significant effect between the 
types of formal educational training on a high school coach's concussion knowledge. 
The majority of concussion knowledge scores, regardless of type of formal education, 
show an average knowledge around 75% (M = 30). When looking at scores between 
participation and non-participation in formal training, very slight decreases are seen when 
for a participant who has participated for all three of the modes of delivery. This result 
may further suggest that the voluntary participation, or internal motivation to learn, is 
important for increasing concussion knowledge. 
Results regarding Learning New Information 
Survey participants were asked if they agreed that they learned new information 
from concussion education (Figure 4.3). A majority (77%) agreed or strongly agreed that 
concussion education was successful in teaching them new information about 
concussions; however, this leaves about one-fourth of participants who strongly disagree, 
disagree, or uncertain about the effectiveness of concussion education to teach them new 
information. 
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In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "learned new information" was examined with modes of informal 
education (Table 4.9) and modes of formal education (Table 4.1 0) serving as the 
independent variables. 
When looking at informal education resources, the only significant effect was 
found by survey participants who used internet sources as a reference for concussion 
information. Those participants agreed that they learned significantly more new 
information (M = 4.0, SD = 0.56) than participants who did not use the internet as a 
resource (M = 3.6, SD = 1.03); t (54.25) = 2.38, p = 0. 02. Full t-test results for all other 
modes of informal education resources can be found in Appendix J. 
Additionally, t-tests showed that participants who participated in in-person 
educational training feel that they learn significantly more new information from 
education (M = 4.03, SD = 0.73) than participants who did not participant in in-person 
education (M = 3.51, SD = 1.02); t (85.23), p = 0.004. Participants also learned 
significantly more new information from formal written materials (M = 4.11, SD = 0.74) 
than participants who did not (M = 3.58, SD = 0.99); t (34.59) = 2.62, p = 0.01. All other 
results from independent t-tests that do not reveal statistically significant results are listed 
in Appendix K. These findings may suggest that interactive forms of instruction or 
having physical materials to keep as a reference is useful in learning more new 
concussion information. 
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Figure 4.3: Percentage of Survey Participants 
who Report Learning New Information from 
Concussion Education 
responded 
negatively 
14% 
uncertain 
Figure 4. 3. Percentage of survey participants who report learning new information from 
concussion education. This figure illustrates the percentages determined by combining 
"strongly agree (5)" and "agree (4)" to define "responded affirmatively," and "strongly 
disagree (1)" and "disagree (2)" to defme "responded negatively." 
Table 4.9: 
Efficts of Usage or Non-Usage of Informal Education Resources on "Learning New 
Information " (T- Test) 
Usage of Resource 
YES NO t df 
M(SD) M( SD) 
Internet Sources 4.0 3.6 2.38* 54.25 
(0.56) (1.03) 
Note: * = p < 0.05 
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Table 4.10: 
Effects of Participation and Non-Participation in Formal Education Training on 
"Learning New Information" (T-Test) 
Usage ofResource 
YES NO t df 
M(SD) M( SD) 
In-person/Lecture Program 4.03 3.51 2.96* 85.23 
(0.73) (1.02) 
Formal Written Materials 4.11 3.58 2.62* 34.59 
(0.74) (0.99) 
Note:*= p < 0.05 
b. Survey Results regarding Concussion Attitudes of Participants 
This section explores the data that answer research question two: What are high 
school coaches' attitudes towards sports-related concussions? Statistical results 
regarding high school coaches' attitudes towards sports-related concussions from on-line 
survey questions 19b, 22, 23a-c, and 24b are presented below. 
Results regarding Attitudes towards Seriousness of Concussions 
Figure 4.4 shows the nearly all participants (96%) agree that sports-related 
concussions are either very serious or moderately serious. To determine what most 
influences the attitude of high school coaches towards sports-related concussions, 
independent t-tests were performed between informal educational resources as well as 
formal educational resources on the seriousness that coaches feel about concussions. 
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In order to discover which types of education were effective in influencing the 
attitudes of participants' regarding the seriousness of concussions, additional independent 
t-tests were performed. The dependent variable "concussions are a serious injury" was 
examined with modes of informal education (Table 4.11) and modes of formal education 
(Appendix K) serving as the independent variables. 
Table 4.11 below shows that survey participants who frequently used media 
sources for information view concussions as significantly more serious (M = 4.88, SD = 
0.33) than participants who did not (M = 4.66, SD = 0.66); t (81.92) = 2.23, p = 0.03. 
Full results from independent t-tests between informal education sources and the 
seriousness of concussions reported by survey participants are presented in Appendix J. 
There were no significant effects from participation in formal educational training 
programs on how participants view the seriousness of concussions; full results are listed 
in Appendix K. 
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Figure 4.4: Percentage of Survey Participants 
who Report Concussions are a Serious Injury 
less conservative--~ 
attitude 
4% 
conservative 
attitude 
96% 
Figure 4. 4. Percentage of survey participants who report concussions are a serious injury. 
This figure illustrates the percentages determined by combining "very serious ( 5)" and 
"moderately serious ( 4 )" to define "conservative attitude," and "a little bit serious (2)" 
and "somewhat serious (3)" to define "less conservative attitude." 
Table 4.11: 
Effects ofUsage or Non-Usage of Informal Education Resources on Feelings of 
Seriousness about Concussions (T-Test) 
Usage of Resource 
YES NO t df 
M(SD) M( SD) 
Media 4.88 4.66 2.23* 81.92 
(0.33) (0.66) 
Note: * = p < 0.05 
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Results regarding Attitudes towards Appropriate Concern over Concussions 
A majority (83%) of participants also believe that the current concern over sports-
related concussions is at an appropriate level (Figure 4.5), but 13% of the participants are 
uncertain about the level of concern that exists over concussions. 
In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "appropriate concern over concussions" was examined with 
modes of informal education and modes of formal education serving as the independent 
variables. 
Independent t-tests were performed between sources of informal education and 
how survey participants feel about the level of concern over concussions. These results 
can be found in Appendix J, which shows that there were no significant effects. 
Similarly, there were no significant effects of formal education on participants' feelings 
about the appropriateness of the level of concern over concussions (Appendix K). 
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Figure 4.5: Percentage of Survey Participants 
who Report There is Appropriate Concern 
over Concussions 
uncertain 
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attitude 
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conservative 
attitude 
83% 
Figure 4. 5. Percentage of survey participants who report there is appropriate concern 
over concussions. This figure illustrates the percentages determined by combining 
"strongly agree (5)" and "agree ( 4)" to define "conservative attitude," and "strongly 
disagree (1 )" and "disagree (2)" to define "less conservative attitude." 
Results regarding Attitudes towards Too Much "Hype" over Concussions 
When participants were asked about their attitudes about the "hype" surrounding 
sports-related concussions, only slightly more than half of the participants (58%) 
disagreed that there is too much "hype" . Conversely, one-fourth of participants did 
report that there is too much "hype" about concussions. 
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In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "too much 'hype"' was examined with modes of informal 
education and modes of formal education serving as the independent variables. 
Appendix J shows that there were no significant results from independent t-tests 
performed between informal education resources and feelings about the level of "hype" 
about concussions (Appendix J). Additionally, Appendix K shows that there were no 
significant effects between using formal education training and feelings about the level of 
"hype" about concussions. 
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Figure 4.6: Percentage of Survey Participants 
who Report There is Too Much Hype over 
Concussions 
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Figure 4. 6. Percentage of survey participants who report there is too much hype over 
concussions. This figure illustrates the percentages determined by combining "strongly 
agree (1 )" and "agree (2)" to defme "less conservative attitude," and "strongly disagree 
( 5)" and "disagree ( 4 )" to define "conservative attitude." 
Results regarding Attitudes towards Seriousness about Concussions in Specific 
Sports 
In Figure 4.4, nearly all participants reported that they believe concussions are a 
serious injury; however, in Figure 4.7, participants were asked ifthey felt concussions 
were a serious injury in the sport that they coach. It seems participant attitudes change 
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when viewing concussions from a perspective that directly relates to their coaching 
practice. Descriptive statistics show that only 65% of participants believe that 
concussions are a serious injury in their specific sport or coaching practice. 
In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "seriousness of concussions in their sport" was examined with 
modes of informal education (Table 4.12) and modes of formal education serving as the 
independent variables. 
Participants who refer to the media as a source of concussion education agreed 
that concussions are a significantly more serious injury in their sport (M=4.09, SD = 1.0) 
over those who did not look to the media for concussion information (M = 3.51, SD = 
1.01); t (100) = 2.15, p = 0.03 (Table 4.12). Full independent t-test results regarding 
usage of informal education resources and feeling that concussions are a serious injury in 
the participant's sport are listed in Appendix J. Independent t-test results between formal 
education training and feeling that concussions are a serious injury in their sport show 
that there were no significant effects between variables (Appendix K). Overall, means 
for most types of formal and informal education show that participants feel uncertain 
about the seriousness of concussions in their sport, which may indicate that participants 
do not fmd education relevant or applicable to their coaching practices. 
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Figure 4. 7: Percentage of Survey Participants 
who Report Concussions are a Serious Injury 
in their Sport 
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Figure 4. 7. Percentage of survey participants who report concussions are a serious injury 
in their sport. This figure illustrates the percentages determined by combining "strongly 
agree (5)" and "agree ( 4)" to define "conservative attitude," and "strongly disagree (1 )" 
and "disagree (2)" to define "less conservative attitude." 
Table 4.12: 
Effects of Usage or Non-Usage of Informal Education Resources on Feeling Concussions 
are a Serious Injury in Their Sport (T-Test) 
Usage of Resource 
YES NO t df 
M(SD) M( SD) 
Media 4.09 3.51 2.15* 100 
(1.0) (1.01) 
Note:*= p < 0.05 
109 
Results regarding Attitudes towards the Importance of Concussion Education 
Ninety-seven percent of participants believe that concussion education is 
important to participate in as a coach (Figure 4.8). 
In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "concussion education is important" was examined with modes 
of informal education and modes of formal education serving as the independent 
variables. 
Results from independent t-tests show that usage of informal education resources 
and participation in formal educational training did not have an effect on a coach 
believing education is important. Appendix J and Appendix K present the results from 
informal education and formal education t-tests respectively. 
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Figure 4.8: Percentage of Survey Participants 
who feel Concussion Education is Important 
as a Coach 
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Figure 4. 8. Percentage of survey participants who feel concussion education is important 
as a coach. This figure illustrates the percentages determined by combining "strongly 
agree (5)" and "agree ( 4)" to define "positive response," and "strongly disagree (1 )"and 
"disagree (2)" to define "negative response." 
Results regarding Changing View on Concussion due to Education 
Figure 4.8 shows that concussion education is viewed to be important for coaches 
to have, however, Figure 4.9 presents that only a little more than half (60%) of these 
participants believe that concussion education has changed their attitudes towards 
concussions. 
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In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "changed view on concussions" was examined with modes of 
informal education and modes of formal education serving as the independent variables. 
Independent t-tests performed between informal education resources and coaches 
changing their view on concussions due to education show that there were no significant 
effects (Appendix J). Similarly, the results from independent t-tests between formal 
concussion education training and if coaches' view change due to education did not show 
any statistically significant effects (Appendix K). 
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Figure 4.9: Percentage of Survey Participants 
who Report Changing thier View on 
Concussions due to Education 
responded 
negatively 
27% 
uncertain 
responded 
positively 
60% 
Figure 4. 9. Percentage of survey participants who report changing their view on 
concussions due to education. This figure illustrates the percentages determined by 
combining "strongly agree (5)" and "agree (4)" to define "responded positively," and 
"strongly disagree ( 1 )" and "disagree (2)" to define "responded negatively." 
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c. Survey Results regarding Concussion Perceptions of Participants 
This section explores the data that answer research question two: What are high 
school coaches' perceptions about making on-field decisions about concussions? The 
statistical results are presented for high school coaches' perceptions regarding sports-
related concussion management decisions from on-line survey questions 9, 10, 24d, 23d, 
35, 38, and 40. 
Results regarding Perceptions of Feeling Prepared to Handle Concussions 
Figure 4.10 presents the frequencies of participants who feel prepared to handle a 
concussion while coaching. Approximately three-fourths of coaches perceived 
themselves as prepared to handle a concussion in their coaching practice, while 26% of 
the participants remained uncertain about their preparedness. 
In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "feel prepared to handle a concussion" was examined with modes 
of informal education and modes of formal education serving as the independent 
variables. 
Appendix J presents the results of independent t-tests performed between use of 
informal education resources and a coach's feelings of preparedness to handle a 
concussion. Appendix K presents the independent t-tests performed between feelings of 
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preparedness and use of formal educational training. All independent t-tests performed 
show no significant effects on perceptions of preparedness. 
Figure 4.10: Percentage of Survey 
Participants who feel Prepared to Handle 
Concussions 
responded_ 
negatively 
5% 
77% 
Figure 4.1 0. Percentage of survey participants who feel prepared to handle concussions. 
This figure illustrates the percentages determined by combining "strongly agree (5)" and 
"agree ( 4 )" to define "responded positively," and "strongly disagree (1 )" and "disagree 
(2)" to defme "responded negatively." 
Results regarding Perceptions about Conservative Management of Concussions 
In Figure 4.11 , frequencies of participants' perceptions regarding concussion 
management are presented. When asked if they felt concussions were treated too 
115 
conservatively, only slightly more than half (59%) disagreed. This result indicates that 
the remaining 41% feel that some concussions were treated too conservatively, or are 
uncertain that they were managed appropriately. 
In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "treated too conservatively" was examined with modes of 
informal education (Table 4.13) and modes of formal education serving as the 
independent variables. 
Independent t-tests were performed between use of informal education resources 
feeling that concussions were treated too conservatively. Table 4.13 shows coaches who 
did not refer to the required on-line training significantly feel that concussions are 
handled too conservatively (M =4.5, SD = 0.55) compared to coaches who did refer to 
their required on-line training (M = 3.52, SD = 1.04), t (101) = -2.29; p = 0.02. 
Additionally, coaches who did not reference their personal or coaching experiences are 
more likely to disagree that concussions are handled too conservatively (M = 3.81, SD = 
0.9) versus those who did (M = 3.38, SD = 1.12); t (101) = -2.14, p = 0.04. This result 
indicates that the coaches who have not participated in required on-line training agree 
with conservative concussion management. Additionally, coaches who did not use their 
own personal experiences as source of information feel that conservative concussion 
management is appropriate. Full t-test results for informal education resources are 
located in Appendix J. 
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Results from independent t-tests between formal education sources and feeling 
that a concussion was handled too conservatively show no significant effects (Appendix 
K). 
Figure 4.11: Percentage of Survey 
Participants who Report Concussions were 
Treated too Conservatively 
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Figure 4.11. Percentages of survey participants who report concussions were treated too 
conservatively. This figure illustrates the percentages determined by combining "strongly 
agree (1)" and "agree (2)" to define "less conservative attitude," and "strongly disagree 
(5)" and "disagree (4)" to define "conservative attitude." 
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Table 4.13: 
Effects of Usage or Non-Usage of Informal Education Resources on Feeling Concussions 
are ManaRed Too Conservatively (T-Test) 
Usage ofResource 
YES NO t df 
M(SD) M(SD) 
Required On-line Training 3.52 4.5 -2.29* 101 
(1.04) (0.55) 
Personal or Coaching Experiences 3.38 3.81 -2.14* 101 
(1.12) (0.9) 
Note: * = p < 0.05 
Results regarding Perceptions of Confidence when Managing a Concussion Scenario 
Figure 4.12 reports the percentage of participants who feel confident managing 
the three concussion scenarios (Appendix F). For all three scenarios, participants report 
high levels of confidence, especially in scenario 1 (99%). Independent t-tests were 
performed to determine the effects of education on participants' confidence, or perceived 
self-efficacy, in concussion management. 
In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "confidence handling a concussion" was examined with modes of 
informal education (Table 4.14, 4.16) and modes of formal education (Table 4.15) 
serving as the independent variables. 
The results from independent t-tests from informal education resources are shown 
in Table 4.14. Coaches who used healthcare professionals as an educational resource feel 
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significantly more confident in handling concussion scenario 1 (M = 4.84, SD = 0.37) 
compared to those who did not receive information from a healthcare professional (M = 
4.65, SD = 0.57); t (99.88) = 2.11, p = 0.04. All other informal educational resources did 
not show a statistically significant effect on a high school coach's confidence in handling 
a concussion scenario (Appendix J). 
Table 4.15 shows that when handling concussion scenario 1, coaches who have 
participated in in-person educational training feel significantly more confident (M = 4.94, 
SD = 0.25) than those who did not (M = 4.62, SD = 0.57); t (100.9) = 3.95, p = 0.00. Full 
t-test results on the effects of informal and formal education can be found in Appendices 
P and Q, respectively. 
Appendix J lists the results for the independent t-tests performed between 
informal educational resources and a high school coach's confidence in handling a more 
difficult, atypical concussion scenario (scenario 2). Results show that there were no 
statistically significant effects of informal education on a high school coach's confidence 
in this type of situation. Additionally, t-tests performed for concussion scenario 2 and 
participation in formal concussion education show no significant effects (Appendix K). 
Concussion scenario 3 shows that high school coaches who did not refer to online 
training sources are more confident in handling this type of concussion scenario (M = 
5.0, SD = 0.0) than those who did refer to online training resources (M = 4.39, SD = 
0.68); t (91) = -8.6, p = 0.00 (Table 4.16). Additionally, high school coaches who 
referenced personal or coaching experiences feel more confident handling this scenario 
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(M = 4.56, SD = 0.61) than coaches who did not (M = 4.28, SD = 0.72); t (96) = 2.05, p = 
0.04 (Table 4.16). Results for all other independent t-tests between informal and formal 
education resources and confidence managing scenario 3 are located in Appendix J and 
Q, respectively. Overall, these findings indicate that interactive and relevant educational 
sources help increase a coach's confidence when handling a concussion scenario. 
Figure 4.12: Percentage of Survey 
Participants who feel Confident when 
Managing Concussion Scenarios 
• Scenario 1 Scenario 2 • Scenario 3 
99 
Confidence 
Figure 4.12. Percentage of survey participants who feel confident when managing 
concussion scenarios. This chart illustrates the percentages from combining "very 
confident (5)" and "somewhat confident (4)" to define overall positive confidence. 
Table 4.14: 
Effects of Usage or Non-Usage of Informal Education Resources on Confidence 
Managing Concussion Scenario 1 (T-Test) 
Usage of Resource 
YES NO t 
M(SD) M(SD) 
df 
Healthcare Professionals 4.84 4.65 2.11* 99.88 
(0.37) (0.57) 
Note: * = p < 0.05 
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Table 4.15: 
Effects of Participation and Non-Participation in Formal Education Training on 
Confidence Managing Scenario 1 (T-Test) 
Usage ofResource 
YES NO t df 
M(SD) M(SD) 
In-person/Lecture Program 4.94 4.62 3.95* 100.9 
_{0.25) (0.57) 
Note:*= p < 0.05 
Table 4.16: 
Effects of Usage or Non-Usage of Informal Education Resources on Confidence 
Managing Concussion Scenario 3 (T-Test)_ 
Usage of Resource 
YES NO T df 
M(SD) M_( SD) 
Required On-line Training 4.39 5.0 -8.6* 91.0 
(0.68) (0.0) 
Personal or Coaching Experiences 4.56 4.28 2.05* 96 
(0.61) (0.72) 
Note: * = p < 0.05 I 
Results regarding Perceptions of Feeling Knowledgeable about Concussions 
Figure 4.13 shows that nearly all (91 %) participants feel knowledgeable about 
concussions in their coaching practice. 
In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "feel knowledgeable" was examined with modes of informal 
education and modes of formal education serving as the independent variables. 
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Results from independent t-tests reveal that informal or formal education sources 
did not affect participants' perception of feeling knowledgeable. Results from these t-
tests can be found in Appendices P and Q, respectively. 
Figure 4.13: Percentage of Survey 
Participants who feel Knowledgeable about 
Concussions 
uncertain 
2% 
responded 
positively 
91% 
Figure 4.13. Percentage of survey participants who feel knowledgeable about 
concussions. This figure illustrates the percentages determined by combining "strongly 
agree ( 5)" and "agree ( 4 )" to define "positive response," and "strongly disagree (1 )" and 
"disagree (2)" to define "negative response." 
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Results regarding Perceptions of Having Skills to Handle Concussions 
In Figure 4.14, frequency statistics show that 88% of participants feel that they 
have the skills need to manage a concussion in their coaching practice. 
In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "have skills to handle a concussion" was examined with modes 
of informal education and modes of formal education (Table 4.17) serving as the 
independent variables. 
Independent t-tests were performed to determine what type of education effects 
their perceptions about concussion management skills. Appendix J presents the results 
from informal educational resources t-tests and shows that these types of sources did not 
effect the perception of having concussion management skills. 
Table 4.17 shows that high school coaches who participated in in-person training 
are feel hat they have significantly more concussion management skills (M = 4.39, SD = 
0.61) than coaches who did not participate in in-person training (M = 4.06, SD = 0.77); t 
(102) = 2.21, p = 0.03. Full results from independent t-tests for participation in formal 
concussion education and feeling that high school coaches have the skills to manage a 
concussion are listed in Appendix K. This result indicates that interactive training may 
teach coaches more concussion management skills, as well as increasing a coach's 
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perception thathe has these skills. 
Figure 4.14: Percentage of Survey 
Participants who feel they have the Skills to 
Handle Concussions 
responded 
negatively----
3% 
uncertain 
88% 
Figure 4.14. Percentage of survey participants who feel they have the skills to handle 
concussions. This figure illustrates the percentages were determined by combining 
"strongly agree (5)" and "agree (4)" to define "positive response," and "strongly disagree 
(1 )" and "disagree (2)" to defme "negative response." 
Table 4.17: 
Effects of Participation an.d Non-Participation in Formal Education Training on Feeling 
they have the Skills to ManaRe a Concussion (T-Test) 
Usage of Resource 
YES NO t df 
M(SDl M[SD) 
In-person/Lecture Program 4.39 4.06 2.21* 102 
(0.61) (0.77) 
Note: p < 0.05 
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Results regarding Perceptions about the Division of Responsibility 
Table 4.18 presents the results regarding whom participants report is the current 
person responsible for making concussion management decisions, as well as the person 
who coaches feel should be responsible for making concussion management decisions. 
Currently, coaches report that athletic trainers (AT) are the primary person to manage a 
concussion (68.6%), followed by team coaches (9.5%), and school nurses (6.7%). 
Coaches ' perception of who should be responsible for managing a concussion shows that 
ATs are the leading choice for a point person (66.7%). Fourteen percent recommended 
that an AT, coach, and physician should collaborate on management decisions, and 8.6% 
felt the decision should be left to an outside physician. 
Table 4.18: 
Percentage of who the Survey Participants Report as the Current "Point Person " 
compared to who Should be the "Point Person " Responsible for Concussion 
u anagement 
Party Responsible for Who Coaches Report is Who Coaches Believe 
Concussion Management Currently Res,gonsible Should be Res,gonsible 
Team Coach 9.5% 1% 
Athletic Trainer (AT) 68.6% 66.7% 
School Nurse 6.7% 1.9% 
Athletic Director 5.7% 2.9% 
School Administrator 1.9% 2.9% 
I Don't Know 2.9% 1% 
Other (i.e. outside_I>hysician) 3.8% 8.6% 
Combination (i.e. AT + Coach + -- 14.3% 
N urse/Physicianl 
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d. Survey Results regarding Effectiveness of Education and Changes in Coaching 
Practice 
This section explores the data that answer research question four: Does state 
mandated education lead to changes in high school coaching practice? 
The statistical results are presented for high school coaches' practice changes regarding 
sports-related concussions due to concussion education and/or awareness are presented 
from on-line survey questions 31, 32, 33, 19c, 24a, and overall three scenarios. 
Results regarding Effectiveness of Education on Changing Management 
Figure 4.13 present the frequency statistics of participants who report changing 
their concussion management due to concussion education. Only 64% responded that 
education has influenced them to change concussion management in their coaching 
practices. 
In order to discover which types of education were effective in teaching 
participants new concussion information, additional independent t-tests were performed. 
The dependent variable "change concussion management" was examined with modes of 
informal education and modes of formal education serving as the independent variables. 
Results listed in Appendix J show that informal education sources have no significant 
effects on practice changes. Additionally, independent t-tests were performed for 
126 
participation in formal educational training show that there were no significant effects on 
practice changes (Appendix K). 
Figure 4.15: Percentage of Survey 
Participants who Report Changing their 
Management of Concussions due to 
Education 
responded 
negatively ' 
26% 
\. 
uncertain 
10% 
responded 
positively 
64% 
Figure 4.15. Percentage of survey participants who report changing their management of 
concussions due to education. This figure illustrates the percentages determined by 
combining "strongly agree (5)" and "agree (4)" to defme "responded affirmatively," and 
"strongly disagree (1 )" and "disagree (2)" to define "responded negatively." 
Results regarding Concussion Legislation and Policy 
Figure 4.16 shows that only two-thirds of participants report having read the 
Massachusetts' concussion legislation, 105 CMR 201.000, however, 92% of participants 
are aware of their individual school's concussion policy. The 105 CMR 201.013 details 
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the roles and repsonsibilities specific to high school coaches in regards to concussion 
prevention and management. 
Table 4.19 presents the percentages of coaches who correctly identified the tasks 
assigned to coaches. A majority of coaches correctly identified that it is thier 
responsibility to recognize a concussion (92.4%), to immediately remove a student-
athlete from play (93 .3%), and to complete annual concussion education (93.3%). 
Coaches were less aware that it is their role as a coach to communicate concussions to the 
student-athlete's parents (64.8%) or to the school nurse (85.7%). Additionally, only 
slighlty more than half of the coaches know that it is not responsibility to test a student-
athlete's memory or balance (105 CMR 201.000, 2010) 
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Figure 4.16: Percentage of Survey 
Participants who Report Reading 105 
CMR201.000 
NO-._ 
33% 
0% 
YES 
Figure 4.16. Percentage of survey participants who report reading 105 CMR 201.000 The 
percentages represent the coaches who responded 'yes' or 'no' or chose not to answer the 
question (missing) to reading the concussion legislation. 
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Figure 4.17: Percentage of Survey 
Participants who Report being Aware of 
their School's Concussion Policy 
I Don't Know 
Figure 4.17. Percentage of survey participants who report being aware of their school ' s 
concussion policy. This figure illustrates the percentages of coaches who responded 
"true," "false," "I don't know," or chose not to answer the question (missing) to being 
aware if their high school has a sports-related concussion policy. 
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Table 4.19: 
Knowledge of Survey Participants on their Concussion Roles and Responsibilities 
d' t th 105 CMR 201 000 accor InK o e 
Statement and Correct Answer in narentheses Correct Resnonse (%) 
"It is my responsibility_ as a coach to ... " 
(a) Complete annual training (TRUE) 93.3% 
(b) Identify potential concussion signs and symptoms 92.4% 
(TRUE) 
(c) Test athlete's balance and memory for a concussion 61% 
(FALSE) 
(d) Immediately remove and athlete from play if they 93.3% 
display any sign or symptom of a concussion (TRUE) 
(e) Get permission to remove and athlete I think may 91.4% 
have a concussion from play (FALSE) 
(f) Call a parent immediately once I remove and athlete 64.8% 
from play to give them concussion care instructions 
(TRUE) 
(g) Communicate concussions to the school nurse 85.7% 
(TRUE) 
(h) Know if any of my athletes have previous 85.7% 
concussions (TRUE) 
(i) Complete the "Report of Head Injury" form for each 81% 
concussion (TRUE) 
(j) Encourage and maintain a safe sports environment 93.3% 
(TRUE) 
Results regarding Effectiveness of Concussion Education 
A one-way analysis ofvariance (ANOVA) was performed to determine 
differences across the participants with regard to the seventeen different dependent 
variables described in Chapter Four: Section I. The number of times the participants 
completed the concussion training program served as the independent variable. Table 
4.20 shows that none of the significant differences across groups on any of the dependent 
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variables. The number of times that a coach completed the mandated concussion training 
did not influence any of the dependent variables. 
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....... 
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Table 4.20: I 
Impact of Number ofTimes Completing Concussion Education Training on Knowledge on, Attitudes towards, and 
Coaching Practices for Concussion Management (ANOVA) 
Item Times Completed Training F(dj) Sig. 
(Mean±SD) 
1 time 2 times 3 times 4 times 5+ times 
Knowledge of 31.27 ± 29.96 ± 30.4 ± 29.73 ± 29.93 ± 0.35 (4, 95) 0.84 
concussion 3.31 4.57 3.34 5.12 4.25 
Knowledge of the law 8.53 ± 8.44 ± 1.56 8.6 ± 2.28 9.36 ± 0.92 9.0 ± 0.96 0.57 (4, 95) 0.69 
'1'7 
Learned new 3.6± 3.64 ± 1.04 3.49 ± 3.49 ± 0.89 4.29± 1.79 (4, 95) 0.14 
information 1.18 0.89 0.83 
Changed view on 3.27 ± 3.44 ± 1.23 3.49 ± 3.18 ± 0.98 3.57 ± 0.26 (4, 95) 0.91 
concussions 1.16 1.17 1.34 
Changed practice 3.4 ± 3.64 ± 1.15 3.37 ± 3.64 ± 1.12 4.0± 1.18 0.77 (4, 95) 0.55 
(management) 1.18 1.31 
General seriousness 4.87± 4.72 ± 0.46 4.66± 4.91 ± 0.3 4.5 ± 0.76 1.03 (4, 95) 0.4 
towards concussions 0.35 0.76 
Feel knowledgeable 4.07± 4.16 ± 0.55 4.17 ± 4.36 ± 0.5 4.29± 0.53 (4, 95) 0.72 
about concussions 0.59 0.62 0.61 
Feel prepared to make 4.0± 4.08 ± 0.7 3.86 ± 4.27 ± 0.65 4.29 ± 1.07(4, 95) 0.37 
concussion 0.85 0.91 0.61 
management decisions 
-w ~ 
Table 4.20, continued: 
I 
Impact of Number ofTimes Completing Concussion Education Training on Knowledge on, Attitudes towards, and Coaching 
Practices for Concussion Management (ANOVA) 
Item Times Completed Training F(dj) Sig. I 
(Mean ±SD) 
1 time 2 times 3 times 4 times 5+ times 
Feel concussion education 4.33 ± 0.62 4.44 ± 0.51 4.37 ± 0.65 4.55 ± 0.52 4.64 ± 0.5 0.78 (4,95) 0.54 
is important 
Feel there is too much hype 3.67 ± 1.29 3.48 ± 1.23 3.23 ± 1.11 3.72 ± 1.19 3.36 ± 1.39 0.57 (4, 95) 0.69 
about concussions 
Feel there is appropriate 3.93 ± 0.59 4.08 ± 064 4.06 ± 0.91 3.82 ± 1.08 4.14 ± 0.66 0.36 (4, 95) 0.84 
concern over concussions 
Feel concussions are 3.6 ± 1.3 3.56 ± 0.92 3.71 ± 1.2 3.6 ± 1.51 3.64 ± 1.28 0.07 (4, 94) 0.99 
serious in their sport 
Feel concussions are 3.93 ± 0.8 3.32 ± 0.9 3.57 ± 1.24 3.82±1.17 3.43 ± 0.94 1.01 (4, 95) 0.41 
treated too conservatively 
Feel confident managing 4.64 ± 0.5 4.68 ± 0.48 4.66 ± 0.64 4.91 ± 0.3 4.86 ± 0.36 0.86 (4, 94) 0.49 
scenario 1 
Feel confident managing 4.4 ± 0.74 4.44 ± 0.58 4.2 ± 0.72 4.72 ± 0.48 4.57 ± 0.65 1.76 (4, 95) 0.14 
scenario 2 
Feel confident managing 4.21±0.7 4.49 ± 0.67 4.39 ± 0.7 4.64 ± 0.5 4.5 ± 0.65 0.72 (4, 90) 0.58 
scenario 3 
Results regarding Informal versus Formal Education Resources 
Table 4.21 shows the frequency at which high school coaches, from this study and 
in previously cited literature on concussion education, use informal education resources 
to gain information about concussions. After referring to the required on-line training 
sites (90% ), survey participants report that they rely on the information from coaching 
workshops or conferences (51%) and personal or coaching experiences (54%) most 
frequently. In previous concussion education literature, which predates concussion 
legislation requirements, high school coaches most often used information from coaching 
workshops and conferences (70%), the media (63%), coaching colleagues (52%) and 
healthcare professionals (52%). 
Table 4.21: 
Percentage of Informal Education Resource Usage of Survey Participants (as compared 
to concussion education literature) 
Informal Education Resource Survey Participant Literature *(%) 
Usage(%) 
Required Online Training 90 31 
Media 24 63 
Coaching Workshops or Conferences 51 70 
Personal or Coaching Experiences 54 --
Coaching Colleagues or Peers 23 52 
Healthcare Professionals 36 52 
Internet 19 32 
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Summary 
Three major themes emerged during qualitative data analysis that describes the 
attitudes, opinions, and perceptions of participants regarding sports-related concussions 
and concussion education. These three themes are: attitudes, concussion education and 
division of responsibility. Eight sub-themes also emerged: prudence, athlete-safety 
oriented versus winning-oriented, youth sports culture, education effectiveness, informal 
versus formal education, coach responsibility, AT /medical professional responsibility, 
and student-athlete responsibility. 
Quantitative data analysis suggests that there are few significant relationships 
between concussion education and participant knowledge, attitudes, and perceptions. 
Mainly, independent t-tests suggest that the biggest influences on knowledge, attitudes, 
and perceptions are from informal education resources such as the media and personal or 
coaching experiences, as well as in-person lectures or written materials as methods of 
formal instruction. An ANOVA suggests that the annual training requirement may not be 
a significant factor in determining a high school coach' s concussion knowledge, attitude, 
or concussion management skills. 
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CHAPTER 5: DISCUSSION 
Chapter 5 discusses the data provided in Chapter 4: Results. The discussion of 
results is divided into four sections by research questions, as well as a review of the 
health belief model and principles of knowledge transfer and exchange (KTE) in relation 
to the findings of this study: 
I. What do high school coaches know about concussion recognition and 
management after mandatory training? 
II. What are high school coaches' attitudes towards sports-related concussions? 
III. What are high school coaches' perceptions about making on-field decisions 
about concussions? 
IV. Does state mandated education lead to changes in high school coaching 
practice? 
V. Health Belief Model and KTE 
Section I. What do high school coaches know about concussion recognition and 
management after mandatory training? 
Knowledge of Signs and Symptoms Recognition 
According to the CDC "Head's Up: Concussion in High School Sports" (2010) 
program, high school coaches are taught to recognize several signs and symptoms of a 
concussion. Formal concussion education for coaches teaches several signs that coaches 
can observe, such as balance issues, confusion, or personality changes. The training also 
137 
instructs coaches to probe a student-athlete for unobservable symptoms like a headache, 
sensitivities to light or noise, emotional changes (i.e. feelings of depression or anxiety), 
or cognitive abilities (i.e. concentration, orientation). In order to assess the participants' 
content knowledge regarding signs and symptoms in accordance with the mandated 
education on concussions, the on-line survey participants were given a list of eighteen 
symptoms and were then asked to select the choices that they would consider primary 
indicators of a concussion (Giang et al. , 2010; McLeod et al. , 2007). Of the eighteen 
choices provided, only seven accurately identify a potential concussion: amnesia, blurred 
vision, confusion, dizziness, headache, loss of consciousness, nausea, and insomnia (i.e. 
sleep disturbances). When analyzing the results from the on-line survey (Figure 4.2), the 
symptoms primarily recognized by high school coaches include amnesia, blurred vision, 
confusion, dizziness, headache, loss of consciousness, and nausea. The ability of high 
school coaches in this study to successfully identify a majority of primary concussion 
symptoms (Table 4.6) suggests that participants are knowledgeable about basic 
concussion recognition information. This result is consistent with previous literature that 
examined the concussion knowledge of youth sport coaches, without formal or mandated 
education, compared to the general public (McLeod et al., 2007). The results from 
McLeod et al. (2007) showed that coaches who had knowledge and exposure to 
concussions and concussion education had better knowledge than the general public. The 
results from both of these studies show that education is effective in gaining basic content 
knowledge, but that not all content is being rained. 
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These survey results on concussion knowledge support the key ideas described by 
interview participants when they were probed for concussion recognition knowledge. 
The high school coaches who participated in an interview were asked to describe a 
situation in which they managed an on-field concussion. From these experiences, two of 
the main concepts that emerged regarding the types of signs and symptoms that the 
coaches reported recognizing are physical and cognitive signs and symptoms (Table 4.5). 
Similar to the survey fmdings, nearly all of the coaches were able to identify physical 
indicators of a concussion, notably balance issues or appearing dazed. These findings 
suggest that the coaches are knowledgeable about and comfortable that they can 
recognize the more obvious or visible signs and symptoms a concussion, which make it 
easier to suspect a concussion or harder to dismiss that there may be a problem. 
However, although the participants report being aware that cognitive signs can identify a 
concussion, after further probing, it appears that high school coaches have difficulty 
correctly recognizing the less obvious, but equally serious, cognitive signs and 
symptoms, which is consistent with current research (Faure & Pemberton, 2011; McLeod 
et al., 2007). These results show that high school coaches still lack knowledge important 
to competently identify a concussion. 
Only a few coaches reported recognizing these other types of symptoms, which 
can be harder to identify without proper training. One cognitive sign that was mentioned 
is student-athlete responsiveness (i.e. orientation), which is included within the education 
content (CDC, 2010); however, coaches are not necessarily taught how to appropriately 
judge orientation to time and place. Although they know to look for these types of cues, 
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they are inappropriately assessing for them. The interviewed coaches reported using 
questions to look for signs of a concussion. Further probing during the interview was 
used to determine if the questions that they were asking would provide an assessment 
similar to "Maddocks Test," a validated sideline tool. "Maddocks Test" is used to orient 
athletes to time and place by requiring them to answer objective questions about the date, 
time, month, year, and venue at the time of injury (McCrory et al., 2013). In comparison, 
the examples of the questions that the coaches ask include, "What's your name? Where 
are you? What's today's date? What are you doing right now? Do you know who I am?" 
as well as, "what did you have for breakfast?" In general, the results demonstrate that 
high school coaches are well intentioned by asking questions, however, they are not 
properly trained to assess for cognitive symptoms of a concussion. The questions that are 
being asked may not be valid in determining an athlete's orientation, and therefore, a 
misdiagnosis of a concussion is possible since some of the questions do not relate to 
orientation of time and place nor can coaches confirm the athlete's answers as true. 
State regulations do not expect high school coaches to test their student-athletes 
using concussion assessment tools (105 CMR 201.000, 2010), and so it is important for 
coaches to remember that their primary responsibility is to remove an athlete from play 
and refer to a healthcare professional for appropriate testing and diagnosis. For example, 
if a coach were to ask the student-athlete, "what did you have for breakfast?" and the 
student-athlete was able to answer based on his knowledge of breakfast foods and not his 
ability to remember what he had for breakfast, a coach may miss a potential concussion. 
This fmding implies that coaches' concussion education does not teach the necessary 
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skills for or an understanding about concussion assessment. It may also suggest that a 
coach is unclear of her responsibility in concussion management. Therefore, education 
efforts need to be more explicit about a coach's role and qualifications; for example, if a 
coach believes there is a reason to ask a student-athlete orientation questions in the first 
place, then he should make an immediate referral to a medical professional rather than try 
to independently assess and diagnose a concussion. Concussion education training 
through the CDC (2010) clearly advises that if there is any uncertainty, the proper course 
of action is to immediately remove the athlete from play. This is conveyed aptly through 
their catch phrase, "when in doubt, sit them out." This suggestion implies that it is the 
coach's responsibility to understand that the inclusion of merely a single symptom is 
enough to disqualify a player, rather than the absence of a symptom (McCrory et al., 
2013). 
Additionally, Figure 4.2 also shows that high school coaches may not be educated 
well enough to confidently or accurately determine the presence of a concussion. A 
closer look at the survey participant responses show that every symptom option was 
selected by more than 10% of the coaches. This result suggests that coaches are unable to 
distinguish concussion symptoms from other injuries. For example, some of the 
symptoms listed on the survey question may be indicative of a serious injury that needs 
immediate management, such as abnormal senses of smell or taste, weakness of neck 
movements, or bleeding from the mouth or ear, but they are not associated with a sports-
related concussion by the definitions of recognition and management expected of high 
school coaches (CDC, 201 0). Therefore, the apparent indiscriminate selection of 
141 
symptoms might mean that coaches need either (a) more practice in recognition (Clapper, 
201 0), (b) more effective tools to assist in sideline recognition (Sarmiento et al., 201 0), 
(c) better educational resources to help coaches retain accurate information (Gilbert & 
Gallimore, 2009), or (d) that high school coaches should not be the primary responder in 
concussion recognition (Cross et al., 2010). 
Knowledge of concussion misconceptions and appropriate management 
The online survey assessed some of the common misconceptions of youth and 
high school coaches that were reported in previous concussion education studies (Giang 
et al., 2010; Guillmette et al., 2007; McLeod et al., 2007). For example, previous 
research findings show that coaches still believed in using concussion grading scales that 
require a loss of consciousness to be considered a concussion or return-to-play criteria 
that allows an athlete to continue participation if symptoms resolve quickly (Faure & 
Pemberton, 2011). According to the most recent consensus statement, using grading 
scales to classify concussions is not acceptable (McCrory et al., 2013). This study chose 
five questions from one of the previously developed concussion education surveys 
(Guillmette et al., 2007) to assess whether some of the common misconceptions still exist 
among high school coaches after mandated concussion education. 
The results from the online survey show that a majority of high school coaches 
correctly answered the concussion misconception statements, suggesting that they have 
accurate content and conceptual knowledge about the effects of concussions and 
appropriate concussion management (Table 4.7). For example, approximately 94% of 
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high school coaches know that "a concussion can be caused by any collision to the head, 
neck, or body regardless of force." This fmding supports the interview participants who 
report that witnessing the mechanism of injury, such as a hard or violent hit, is a key 
factor in suspecting a concussion. Looking for symptoms of a concussion after the 
incidence of a "bump, blow or jolt to the head, neck or body" (Faul et al. , 2010, p. 8) is 
another piece of information provided by CDC (20 1 0) concussion education training that 
seems to have been retained by high school coaches from mandated education. It is a 
positive sign that coaches relate contact or collisions with sustaining a concussion as it 
increases their awareness during sports, but it leaves the question about what happens 
when a coach doesn' t see the hit or if the coach judges a collision to be an inherent part 
ofthe game. 
The data indicate that survey participants have sufficient content knowledge about 
concussions; however, this knowledge does not always translate into application (Gilbert 
& Gallimore, 2009). Concussion management is a component of the "concussion 
knowledge" scale because it is the expectation that coaches should know to always 
remove a student-athlete from play if they display even one sign or symptom of a 
concussion following a mechanism of injury (CDC, 2010; 105 CMR 201.000, 2010). To 
help assess high school coaches ' management knowledge, survey participants were given 
three different scenarios in which they were asked to decide if a student-athlete should be 
removed for a suspected concussion by (a) the coach in the scenario and (b) themselves 
in a coaching situation. The three scenarios presented different situations with the signs 
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and symptoms becoming progressively more subtle in each scenario, however, the correct 
answer for all three is to "definitely remove" the student-athlete (Giang et al., 2010). 
For example, in the first scenario, the student-athlete is a football player who 
emerges from a pile appearing confused. Table 4.10 shows that a large majority of 
survey participants' recommended that the scenario's coach remove the student-athlete, 
and nearly all of the survey participants would personally remove the student-athlete. 
These large percentages suggest that obvious symptoms in an obvious sports-related 
context will clue a coach into looking for a concussion and lead to a removal from play 
decision. However, in scenario two, the student-athlete sustains a concussion outside of a 
sports context and denies any obvious concussion symptoms, which leads to only about 
half of survey participants to recommend the scenario's coach to remove the athlete or a 
removal from play decision in their own coaching practice. The important message that 
coaches should take away from the differences between scenario 1 and 2 is that it is still 
the coach's responsibility to ask a student-athlete about the presence of concussion 
symptoms, even if the student-athlete denies them, if there is a fall with subsequent neck 
pain reported. Coaches are responsible for student-athlete's safety regardless of when or 
where a head injury occurs (105 CMR 201.000, 2010; Mickalide & Hansen, 2012). 
Therefore, it is a coach's responsibility to utilize due diligence as described by standards 
of care (Prentice, 2003) and either probe the student-athlete further or refer to a medical 
professional to remove all doubt. 
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Scenario three also seems to present doubt among the coaches about removal 
from play. Only about two-thirds of survey participants recommend that the scenario ' s 
coach remove the student-athlete and only 70% would personally remove the student-
athlete from a scenario in which an athlete receives a hit from a baseball to the helmeted 
head, but doesn't present with symptoms immediately. It is crucial for coaches to be 
aware that in a situation similar to scenario 3 it is possible for concussion symptoms to 
gradually appear overtime (McCrory et al., 2013). Monitoring a student-athlete after a 
mechanism of a head injury for the development of symptoms over a few days is crucial 
in ensuring that a timely referral is made to a medical professional to avoid more severe 
consequences such as a subdural hematoma (Brain Injury Center, 2011). 
The scenarios' collective results suggest that as symptoms of a concussion 
become less obvious, a coach becomes less likely to recognize or suspect a concussion, 
remove a student-athlete from play, and refer to a qualified medical professional despite 
the data that suggest their concussion recognition and content knowledge is present 
(Tables 4.6, 4.7). These findings create doubt as to the effectiveness of concussion 
education on the true knowledge of high school coaches and their coaching practices, 
which will be discussed later in this chapter. 
Impact of formal and informal concussion education on concussion knowledge 
When analyzing the "concussion knowledge" scale, the data suggest that the type, 
such as formal or informal, and utilization of concussion education, does not significantly 
increase a high school coach's knowledge about concussions. The amounts of 
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concussion knowledge that coaches' gain from the different types of informal or formal 
education sources (listed in Appendix F) show similar "C" level scores (Appendices J 
and K). This result shows that the current concussion education available to high school 
coaches is only teaching or reinforcing basic facts , and not enhancing their understanding 
or retention. Concussion education programs need more effective methods of instruction 
that will be intentionally studied by coaches with the goal of applying knowledge into 
their coaching practices (Finch, 2011 ; Gilbert & Gallimore, 2009; Tator, 2012). 
Survey participants were also asked to rate whether they learned new information 
from concussion education. Figure 4.3 shows that a majority of coaches believed that 
they had learned new information from formal training. This fmding is positive as it 
suggests participation in concussion education is worthwhile for most of the coaches. 
However, many of the participants who provided further explanation as to the 
effectiveness of concussion education reported that rather than learning new information, 
training "reiterated info I know and served as a good refresher," or that some coaches feel 
that while helpful, there was no new information being taught each year, stating, "I 
believe it is [effective] but the course has not changed over several years and I wonder if 
the material is not as up-to-date as it should be." These quotes represent that coaches feel 
the current concussion education content has not been updated since the first training 
session in 2010, but that annual participation serves as a good reinforcement of 
information for some coaches. Participants felt that they learned significantly more new 
information after participating in formal in-person educational programming or by using 
written materials (Table 4.1 0). These findings suggests that participants are able to learn 
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more new content in an interactive setting (Finch, 2011; Provvidenza & Johnston, 2009) 
or that physical materials can be used as a reminder and reference for information, like 
the posters and hand-outs found in the CDC "Head's Up" toolkit (CDC, 2010; Sarmiento 
et al., 2010; Tator, 2012). 
Summary 
Even though it appears that formal concussion education is largely effective in 
teaching high school coaches basic and important information, findings also reveal that 
knowledge and skills need improvement. In accordance with the current literature on the 
concussion knowledge of coaches, this study's data suggest that despite demonstrating an 
acceptable level of knowledge about concussions through educational training there are 
still some inaccuracies and doubt surrounding atypical presentations of signs and 
symptoms (Faure & Pemberton, 2011; McLeod et al., 2007). It seems that some coaches 
are missing essential knowledge regarding other types of signs and symptoms associated 
with cognitive deficits, behavioral changes, and sleep disturbances. 
The findings on concussion knowledge show that coaches have gained some 
knowledge from formal training programs, but need further education in order to expand 
their knowledge, to increase their knowledge, and to, more importantly, help them to 
understand the purpose of their knowledge to appropriately handle an injury that can have 
such detrimental effects. If coaches are going to be entrusted with providing care to 
student-athletes with a suspected concussion, it is essential that they have enough 
accurate information to properly manage a concussion while a student-athlete is under 
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their supervision, as well as being able to transfer care to parents or a medical 
professional (Prentice, 2003). 
IL What are high school coaches' attitudes towards sports-related concussions? 
Prudence 
Prudence is a theme that relates to the opinions, attitudes, and perceptions that 
influence coaching practices and concussion management of high school coaches. 
Specifically in medical liability terms, prudence refers to standards of care that "assumes 
an individual is neither exceptionally skillful or extraordinarily cautious, but is a person 
of reasonable and ordinary prudence" (Prentice, 2003, p. 68); additionally, Merriam 
Webster's definition states prudence is "careful good judgment that allows someone to 
avoid danger or risks." This definition of prudence means that coaches are expected to 
(1) act in accordance with the current standard of care because they have received enough 
education to appropriately identify and remove a student-athlete whom they suspect has 
sustained a concussion, and (2) behave in a way that exercises caution and avoidance of 
known risks. Interviewed coaches generally reported having an appreciative view and 
increased awareness towards sports-related concussions. Many coaches made statements 
such as, "concussions are a major concern today," and, "it's great that there is a focus on 
concussions." Related survey items that asked participants to rate their feelings about the 
seriousness of concussions and their opinions about the attention this topic has garnered 
recently support the interviewed coaches' prudent views towards concussions. For the 
items that refer to participants' views on seriousness of concussions, a vast majority 
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believes that concussions, as a whole, are a serious injury (Figure 4.4) and that the 
concern about sports-related concussions is appropriate (Figure 4.5) to support the belief 
that, " .. .it [concussion]' s definitely important. I don't think it's overblown at all." 
However, only a little more than half of the survey participants believe that concussions 
are a concern in their specific sport (Figure 4.7). These data suggest that although most 
coaches report that they hold a prudent view towards concussions, their overall view may 
change when it is put in a context of their individual sport and coaching practice. In 
Tables 4.11 and 4.12, a connection between the media and a coach' s view on the 
seriousness of concussions is noticed. This relationship is logical because of the negative 
effects of concussions that are constantly being reported among professional, college, and 
high school sports (Law, n.d.) may impact a coach's belief about concussions. The 
influence of the media on a coach's attitude will be discussed in more detail under the 
section titled Informal versus Formal Education. However, the discrepancy shown 
between Figures 4.3 and 4.6 indicates that the seriousness of concussions in general is 
greater than within specific sports. Coaches perceiving concussions as less serious in 
their specific sport relates to the HBM constructs of perceived severity and susceptibility 
(Edberg, 2007). In this instance, nearly all coaches are aware of the severity of 
concussions, but they do not necessarily feel that their student-athletes or sport is 
susceptible to concussions. 
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Youth Sport Culture 
As discussed in the literature review, youth sports are becoming a billion dollar 
industry (Metzl, 2000), which means that, just like in professional sports, power and 
success are defmed by winning. This outlook on the purpose of youth sports can create a 
conflict of interest for coaches between the desire to win and maintaining a healthy and 
safe environment for student-athletes (Kidman & Lombardo, 2010). Referring again to 
the Pop Warner example mentioned in the introduction of this study, the coaches seem to 
have felt this conflict arise from the pressure of football culture to be "tough" working 
against the coaches' responsibility to maintain a safe environment (Hohler, 2012). Many 
of the interviewed participants discussed the importance of winning versus student-
athletes' physical and emotional wellbeing, especially in the high collision sports of 
football and lacrosse. These participants admitted to the temptations of a winning-
oriented attitude saying, "competiveness of the sport can sometimes dominate 
safety ... competiveness can get the best of us in those situations." However, all of the 
coaches, regardless of sport, reported that despite wanting a victorious outcome, the 
safety of the student-athletes always prevailed in their coaching practice. One quote that 
illustrates this coaching conflict of interest is, "winning is great and that' s what we get 
paid to do, but bottom line is it's about the kids." This outcome suggests that competitive 
cultural norms are an ever-present influence on all coaches despite the type or level of 
sport. Therefore, if this pressure is a factor on decision-making for all coaches 
(Ellenbogen, 2010; Faure & Pemberton, 2011), then what is the opposing force that 
would lead them to making a prudent concussion decision? This question leads to the 
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importance of understanding a coach's concussion attitude and the influence it has in 
their coaching practice. Although every participant interviewed for this study reports 
being able to overcome the cultural competitive norms of youth sport, they also report 
observing that not all high school coaches arrive at the same philosophy. The next sub-
theme, Athlete-safety oriented versus Winning-oriented Attitude, describes the two types 
of coaching approaches more in-depth. 
Athlete-safety oriented versus Winning-oriented Attitude 
This sub-theme was created to help describe the overall attitudes that the high 
school coaches typically display in their coaching approach, which guides the way in 
which they practice and make decisions as best described in coaching literature (Kidman 
& Lombardo, 2010). Almost all ofthe coaches report having a "better safe than sorry" 
philosophy. They state that the major reason for this attitude is due to the concern for the 
long-term and short-term wellbeing of their student-athlete, which can be termed as 
having an athlete-safety oriented approach. Specifically, an athlete-safety oriented 
versus winning-oriented style refers to the approach towards coaching student-athletes 
based on the attitudes a coach holds in regards to the sports culture and student-athlete 
wellbeing (Kidman & Lombardo, 2010). Representative quotes (Table 4.3) show a coach 
putting the safety and overall wellbeing of the student-athlete over professional goals, 
which illustrates the dominating athlete-safety oriented philosophy of the interviewed 
high school coaches. One coach exemplifies this attitude by saying that coaches "always 
have to rule on the side of caution. You coach every kid like they' re your own child, so 
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you want to do things that are going to be best for the student-athlete." Another coach 
states that, "the rest of the game really isn't as important as the kid's rest of their life." 
These ideas suggest that an athlete-safety oriented approach to coaching is based upon a 
coach's knowledge and concern for preventing the serious effects that have been 
associated with concussions. 
In order to try to paint a broader picture of the types of attitudes among high 
school coaches, participants were asked to describe instances when they may have 
watched another coach handle a sports-related concussion or about conversations among 
coaching colleagues about concussions. There were a variety of answers ranging from 
not knowing what attitudes their coaching peers hold, to believing that all of their 
coaching peers "do the right thing," as well as reporting an "old school mentality" or 
winning-oriented approach. A winning-oriented approach is an ethical concern for high 
school coaches because it uses a model that risks the safety of student-athletes (NASPE, 
2006). This "old-school," or winning-oriented, sub-theme relates to putting the goals of 
the coach before those of the student and valuing competition over safety (Kidman & 
Lombardo, 201 0). Many of the interview participants used the term "old-school" to 
describe the mentality that many coaches had decades ago in which sports injuries were 
recognized and treated much differently (Adler & Herring, 2011). Although not all of the 
coaches reported witnessing the latter attitude or did not have that approach for 
themselves, it is still important to mention because even just one coach who practices 
with an "old-school" attitude might mean the group of student-athletes under his 
supervision may be at risk. The interviewed coaches who did observe a winning-oriented 
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philosophy in action state that these coaches, " ... just care about winning," or view 
concussion management as overly-cautious by saying things like, "oh yeah, you know, he 
[student-athlete]' s just being a baby. They're just so strict with concussions now ... " These 
types of coaches may account for the 25% of survey participants who reported that there 
is too much "hype" over concussions (Figure 4.6). Although the "old-school" 
practitioners do not appear to represent the majority of high school coaches, it implies 
that current educational efforts are not reaching the most crucial members of the coaching 
community: the coaches who are more likely to delay removing an athlete from play or 
rationalize symptoms as something other than a concussion for the sake of the game. The 
presence of a winning-oriented coaching approach supports the need to learn about the 
opinions of high school coaches towards concussion education and its ability to influence 
concussion attitudes and management. 
Concussion Education 
The concussion education theme relates to how coaches have received concussion 
education and their opinions of its effectiveness, and specifically in this section, about 
how education had influenced their attitudes towards concussions. The specific changes 
in their coaching practice of sports-related concussions due to concussion education will 
be discussed in Section Four, but this aspect important to include in relation to attitudes 
because in order for coaches to make a behavior change they need to believe in the 
benefits and importance of making that change first (Edberg, 2007). 
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Most of the interview participants report that formal education programs are often 
viewed as a " ... a pain in the neck for coaches to take time ... " but, ultimately, they agree 
that concussion education is " ... something that needs to be done." Another coach echoed 
this feeling saying, "I'm rather skeptical of all education efforts, even though I wouldn't 
drop it." These thoughts suggest that most coaches view current education requirements 
as only a job to be fulfilled (Lemyre et al., 2007). The tone ofthese quotes about 
concussion education seems to illustrate that the burden of participation outweighs the 
importance of education, which violates the Health Belief Model principle that the 
perceived benefits must outweigh the perceived challenges to create behavior change 
(Edberg, 2007). Although coaches acknowledge the magnitude of the topic, it appears 
that many high school coaches approach the training as an inconvenience rather than an 
educational opportunity. Similarly, nearly all of the survey participants agreed that 
concussion education is important for a high school coach to participate in (Figure 4.8), 
yet only 60% report that they have changed their view of concussions due to education 
(Figure 4.9). Much like the interview participants, they perceived education as important, 
but they did not truly believe it would change their coaching. These findings imply that 
formal education is not the major factors influencing attitude. Therefore, if coaches 
believe in the importance of concussion education, but do not genuinely engage in the 
current education programs (Mrazik et al., 2011 ), then what type of education will 
effectively influence a high school coach's attitude? The lessons to be taken from 
concussion education need to be valued rather than completed as a task (Ward et al., 
2012). 
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Three-fourths of survey participants feel that they learn new information from 
concussion education (Figure 4.3), but many report that the current approved programs 
lack new content, which implies that they are receiving information from other sources. 
Further analysis suggests that in-person lectures and written materials are the most 
effective modes of formal education to learn new information (Table 4.1 0). Open-ended 
responses from the survey provide insight into this effectiveness issue. Participants who 
provided their opinions about the effectiveness of current concussion education stated 
that they, " .. . really do not like doing things online, I like live workshops better," and 
other coaches report that they " ... have benefited more from coaching clinics ... " Coaches' 
reports that workshops and clinics are more effective and preferred methods of training 
imply that they need an interactive setting for concussion education. Current literature 
supports that voluntary participation and engagement with the information, such as 
attending a coaching workshop that allows for questions, is an important factor in a 
coach' s learning process (Sarmiento et al. , 2010). Although on-line training is often a 
more economical solution for large-scale educational efforts (Clapper, 2010), it appears 
that education would be more effective if other delivery methods were offered to cater to 
the various needs and preferences of the target audience. Addressing multiple learning 
styles would facilitate translating content knowledge into practical knowledge, which is 
the ultimate goal ofthe concussion education initiatives (Provvidenza & Johnston, 2009; 
Ward et al. , 2009; Ward et al. , 2012). 
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Informal versus Formal Education 
To further explore the effectiveness and impact that concussion education is 
having upon high school coaches' attitudes toward sports-related concussions, 
interviewed coaches were asked what they consider to be the biggest influences on their 
perceptions of sports-related concussions and concussion management. Very few 
coaches report that the mandated training is their major or preferred source of education. 
Coaches report that their biggest influences on attitudes are related to vicarious 
concussion experiences, such as the media, guest speakers, or through the experience of a 
personal contact (i.e. a teammate or student-athlete) (Mrazik et al., 2011) as opposed to 
the contrived videos used by current educational programs. 
As mentioned earlier in this section, one strong influence on concussion attitudes 
is the media (Tables 4.11, 4.12). The media attention around concussion in sports, and 
especially professional sports, has certainly increased concussion awareness surrounding 
the severity of the injury. Media may be a strong influence on coaches' concussion 
attitudes because sports are often a large part of a current or former athlete's identity, 
which creates connection with a sport team or player and makes media stories relatable to 
a coach's experiences (Williams, 2006). For example, a coach develops a sense of 
sympathy for a professional athlete suffering from a sports-related concussion because a 
coach identifies with or cares about that player. Also, media allows a coach to visualize 
an entire authentic concussion scenario from a source the coach values. A concussion 
scenario can be followed from the instant it occurs (i.e. seeing a "bad" hit while watching 
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a game) to the management of the concussion (i.e. being removed from play and assessed 
by a medical professional) to the after effects, such as missing the next game or having 
serious brain damage is useful in learning important concussion information (Edberg, 
2007; Giang et al., 2010; Tator, 2012). These types of vicarious experiences from media 
stories provide a model for how concussions should be viewed and treated, which shape a 
coach's attitudes by "see[ing] professional athletes ... really suffering, urn, from 
concussion ... you can see the long-term effects with these guys." A coach can now 
translate this professional level injury or situation into their own coaching lives. For 
example, a coach may see a similar hit or situation in his own game and compare it to the 
professional athlete's experience that should lead to the appropriate attitude of protecting 
a student-athlete from negative effects. 
Additionally, the idea that learning through someone else's authentic experience 
in a more formal educational setting can change attitudes was consistently mentioned 
during several interviews. This distinction from media is important because it uses a 
concussion experience of another person who the coach might not be familiar with, but it 
still shows a real person having a real experience and can have a stronger emotional 
reaction that makes the benefits to recognizing concussions more meaningful (Edberg, 
2007). It is also important to distinguish these experiences from the video scenarios 
included in current education programs because those present contrived, scripted 
concussion experiences. What the authentic vicarious learning experiences versus 
scripted scenes show is that it is important for a high school coach to make an emotional 
connection to the information in order to create the "buy-in" necessary to make a 
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behavior change. For example, one coach told a story about a workshop that he went to 
that used a video "show[ing] a high school football player who had a concussion, was out 
for a week allowed to play the next week and go the second concussion syndrome and his 
life was effected forever. " He went on to say that, "if there is ever a temptation to believe 
this player is okay when I know better, I think of that video." These examples illustrate 
that assigning feelings with the potentially devastating concussion outcomes can create a 
more cautious attitude towards concussions; in this case, wanting to prevent SIS because 
a coach feels sympathy for the victim in the video and responsibility to his concussed 
athlete to prevent the same fate (Edberg, 2007). 
Another coach states after listening to a female college lacrosse player's 
concussion experience in person, "it's eye-opening ... because everyone' s perception and 
the way it's even portrayed in the media .. .it's football and concussions. Coaching [my 
sport] , I've seen two ... not another sport where you necessarily put the two things 
together." Sometimes, the disproportionate media attention on football may contribute 
to some coaches believing that their student-athletes are not at risk for a concussion. 
Thus, hearing about an athlete's concussion experience can also be influential because it 
broadens a coach' s perspective about what types of athletes and sports that concussions 
can affect, which is an aspect that still needs some attention (Figure 4.7). Therefore, the 
data suggest that integrating media resources and interactive or more authentic 
concussion scenarios, as well as evenly distributing focus to all types of sports, would be 
beneficial in creating a prudent concussion attitude. As suggested by the HBM, 
perceived susceptibility is an important early step in the process of working towards 
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behavior change (Edberg, 2007). This informal source of education also provides 
relevance of content to the coach's immediate practice, which is an important factor in 
theories of adult learning and KTE (Provvidenza & Johnston, 2009; Ward et al. , 2012). 
A third important influence is having a direct involvement or personal connection 
to another person' s concussion experience. For example, having to manage a concussed 
student-athlete as a coach and being able to understand the seriousness of concussions 
through the student-athlete' s experience first-hand by " ... seeing how my kids that I coach 
suffer, I think I take it more seriously." These experiences can also refer to learning 
about the signs and effects of concussions through in injury of a close or personal contact. 
Several coaches told stories about watching their teammates or other personal contacts 
suffer through a negative concussion experience. These types of experiences suggest that 
having an emotional reaction to concussion signs and symptoms can greatly influence 
coach's view on the seriousness of concussions. This conclusion relates to the HBM 
construct of perceiving the injury as severe or dangerous, and therefore in need of a 
behavior change (Edberg, 2007). These sources of informal education can also create a 
strong emotional reaction within the coach and create a cue to action, or the reason for 
valuing and maintaining the behavior change (Edberg, 2007). 
Summary 
As described by the Health Belief Model, perceived severity and susceptibility are 
the two initial and essential steps towards behavior change (Edberg, 2007). First, it is 
important for coaches to be aware of the dangerous consequences of concussions and 
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how those consequences affect the student-athletes in order for coaches to believe 
concussions are a serious issue. Secondly, coaches from all sports, especially non-
contact sports, need be aware that concussions can and do happen to student -athletes in 
non-collision or equipment-intensive sports, and so, these coaches must perceive that 
concussion education is relevant to their practices (Edberg, 2007). One of the most 
significant sub-themes that emerged from the interview data is the influence of informal 
education on concussions, such as experiencing a concussion personally or through 
someone else. Representative quotes described coaches viewing a genuine concussion 
experience that causes them to develop empathy for an athlete with a concussion because 
it portrays the severity of the injury in realistic and relatable way (Edberg, 2007). It also 
develops a stronger sense of responsibility towards their own student-athletes because a 
sense of empathy helps to place the wellbeing of the student-athlete above all other sport 
and professional goals in order to avoid further injury to the student-athlete (Kidman & 
Lombardo, 201 0). Although many coaches believe that concussion education is 
important, they also agree that the current mandated programs do not provide much 
incentive or interest for participation. 
III. What are high school coaches' perceptions about making on-field decisions about 
concussions? 
Youth sport Culture 
With the passing of the 105 CMR 201.000 (2010), high school coaches became 
responsible for the recognition and immediate management of a student-athlete with a 
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suspected concussion. Although it makes sense that high school coaches should be the 
primary first responders since many high schools do not employee full-time trained 
medical professionals (Cross et al, 2010; Mickalide & Hansen, 2012), it can be a difficult 
burden for many coaches to remove a student-athlete due to an often invisible injury. As 
mentioned in Section Two, the youth sport culture can make it difficult for a high school 
coach to always hold a conservative view about concussions when coaching; however, 
the additional responsibility of healthcare provider can also create a tangible conflict in 
the decision making process that a coach must use when handling a sports-related 
concussion (Faure & Pemberton, 2011). As discussed in more detail earlier, not only do 
coaches report that, "our first thought is winning games," but there are several other 
related factors that can make it difficult for high school coaches to think as a first 
responder over a competitive coach. 
One of the more common concerns that are voiced by interview participants is 
regarding their task to develop a successful line up for the current or next game in order 
to be victorious on the field. Removing an athlete from play due to a concussion can 
create a conflict to creating a roster in two ways. First, qualitative data show that during a 
competition situation it can be difficult to substitute a valuable player. One difficult 
scenario for coaches is battling the "heat of the moment" in which adrenaline is high and 
the outcome of the game is on the line, "it was a close game and the player wanted to go 
back in, so that.. .added a little stress to it." This statement suggests that a coach must 
remove himself from a coach's typical priority of winning and potentially sacrifice the 
score of a game for the health of the student-athlete (Adler & Herring, 2011; Ellenbogen, 
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2010). This finding indicates that under the pressure of upcoming competitions, some 
coaches become impatient for the return of student-athletes with a concussion, especially 
when a student-athlete often outwardly appears to be or reports feeling normal (Fry, 
2000). 
However, if this same scenario occurs during a practice, the coaches report that 
the immediate pressure is lessened to remove and refer, but they still feel anxious about 
whether the student-athlete will be cleared for the next competition. One quote that 
represents this idea is, "I always get nervous of the doctor path because whatever you do, 
they are so conservative." This coach is referring to the difficulty that they perceive 
about getting timely follow-ups and return to play clearance because they feel that some 
doctors place unnecessary timelines on injuries. Nearly half of the survey participants 
believed that concussions were managed too conservatively (Figure 4.11 ). Analyzing the 
data more closely, they suggest that many of these participants refer to their own personal 
or coaching experiences for concussion information (Table 4.13). However, personal or 
coaching experiences may provide inappropriate guidance in concussion management. 
For example, a coach may have inappropriately returned a player in the past but 
experienced no negative outcomes, so it is logical for the coach to think that doctors are 
treating concussions too conservatively rather than realizing he was simply fortunate that 
no further injuries occurred. Personal and coaching experiences can be a valuable 
educational resource, however, the information gained from them need to addressed by 
education programs through discussion or reflection with an expert so that inaccurate 
knowledge can be corrected (Jones, 2007). 
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Additionally, participants report that scheduling appointments with a physician 
can take longer than some concussion symptoms last. For example, one coach states, 
"you could say that you can be really concerned about concussions ... but in one case I had 
a kid out for three weeks even though he stopped having symptoms after three days ... " 
while another coach has similar apprehensions, "we're at the whim of individual 
doctors ... our kids in the city have a major difficulty getting back. .. " These ideas suggest 
that although coaches know a physician referral is necessary, they also know that it can 
be challenging to gain quick access to an approved healthcare professional for clearance, 
and so coaches feel that student-athletes are being medically disqualified despite being 
symptom-free. 
Another aspect of sports culture that can make concussion management decisions 
difficult for coaches is the hierarchy of many coaching staffs. On a majority of teams, the 
head coach is ultimately responsible for all outcomes of the team, including the health of 
student-athletes. This power structure can present a challenge if the coach who has a 
prudent attitude feels uncomfortable confronting a head coach with a different approach 
towards concussions. For example, one coach states that he used to work under a coach 
who held more winning-oriented beliefs and he could not question the medical decisions 
of his boss; "I held my tongue a little bit just for the fact it's not my place- he's the head 
coach and there's a hierarchy." Another interview participant who also worked under a 
less prudent head coach agrees that, "head coaches manage concussions .. .it's tough when 
you're not the head coach." This idea suggests that the cultural norm is that the head 
coach has all decision-making powers and that it is unacceptable to question or argue 
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with the head coach, even on issues of safety such as a concussion. Therefore, current 
cultural norms need to be adjusted so that if the safety of a child is in jeopardy, any coach 
should feel able to raise concerns. Hierarchy in coaching creates an ethical concern 
because coaches should feel compelled and obligated to keep all student-athletes safe 
(NASPE, 2006), however the power structure described by participants suggests 
otherwise. Scenario data (Table 4.8) show a decrease in the percentage of coaches who 
would recommend another coach remove a student-athlete with a suspected concussion 
from play compared to the percentage of coaches who would remove the same student-
athlete from play if they were in charge. This finding suggests that there is an abdication 
of responsibility to approach colleagues and peers who display inappropriate behaviors. 
Division of Responsibility 
This theme relates to which stakeholders have responsibility in concussion 
recognition, management, and prevention, specifically high school coaches, medical 
professionals, and the student-athletes. As mentioned earlier, the youth sports culture can 
create many challenges for a coach in the decision-making process; however, there is 
another facet to this process: who does the coach perceive should be responsible for 
concussion management. The data from interview participants were interesting because 
coaches simultaneously want and do not want responsibility for this injury. 
On the one hand, coaches view concussion responsibilities as "put[ting] a lot 
more burden on the coach." Several coaches identify a conflict in prioritizing their 
coaching responsibilities if they are responsible for managing a suspected concussion 
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during a game. For example, one coach describes the dilemma of " ... someone concussed 
on the sideline and I'm afraid to leave him alone, but...you've got another 30, 40, 50, 60 
kids you are responsible for," which is supported by another coach that, "while you are in 
the middle of coaching a game and trying to make sure this kid is ok. .. " These coaches 
show that while they are managing the concussion properly by removing and monitoring 
the student-athlete, they also feel as though their main priority should be coaching and 
supervising the rest of the team. 
On the other hand, survey participants report that they feel knowledgeable about 
concussions (Figure 4.13); they feel that they have the skills to handle concussions 
(Figure 4.14), and they feel confident to handle a concussion scenario (Figure 4.12). 
Currently, about ten percent of coaches report being the "point person" responsible for 
concussion management on their team, however, only about one percent believes that 
they should be responsible as coaches (Table 4.18). Clearly, there is a discrepancy about 
who high school coaches believe should be ultimately responsible for concussions. One 
coach summarizes this idea nicely saying, "I should trust the medical profession, I don't 
want to be the one who makes that decision and something goes wrong," which restates 
the concerns about the fearing overly-conservative treatment of concussions, but also 
knowing that a coach is not qualified to make this decision. One coach suggests a 
compromise that "it [decision-making] should be a combination ... the athletic trainer 
should have the fmal say, but the coach needs to feel comfortable also." Table 4.18 
shows that about fourteen percent of surveyed coaches would like this decision to be 
collaborative between a medical professional the coach, which suggests that a coach 
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wants an opinion on concussion management, but no true responsibility. However, this 
collaborative approach to concussion management is inappropriate. The law clearly states 
that a trained medical professional is liable for the assessment and management of a 
concussion, and it is only when an on-site medical professional is unavailable that is a 
coach expected to provide initial recognition and referral (105 CMR 201.000, 2010). 
Although some coaches do want input in the concussion management process, the 
majority believes that this responsibility should be placed solely upon the certified 
athletic trainer (AT). The presence of an AT provides several benefits for high school 
coaches in terms of concussion management. An AT is professionally trained to 
recognize and manage a concussion from diagnosis through a full return to play protocol 
(105 CMR 201.000, 2010; McCrory et al., 2013); therefore, as nearly all of the 
participants agree, the "point person" should be "somebody with medical 
background ... who knows how to diagnose ... with a good knowledge of what concussions 
look like ... ample medical background ... most likely a trainer." One interview participant 
makes the point that although a coach should be expected to have some responsibility 
since he is in charge of the team, he does not believe that he is the best choice to handle a 
concussion stating, "would you want somebody who went through an on-line training 
course or someone trained in that area?" The implication that coaches are just simply not 
qualified to manage concussions is only one of the many reasons that having a full-time 
medical professional on staff is crucial to the safety of student-athletes (Gilbert & 
Gallimore, 2009; Lemyre et al., 2007). 
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A second reason to have an AT on-site is that participants may not be objective 
enough to immediately remove a student-athlete with a concussion from play. One 
example from a coach states that it is necessary to "have an independent person like the 
trainer who has no vested interest...whose first concern shouldn't be about wins and 
losses." This idea shows that having a qualified professional on-site will help solve the 
coach's dilemma of winning versus safety because it is inherent in an AT's job 
description to strictly abide by healthcare policies and practices. With an AT on the 
sideline, coaches no longer need to feel pressure from the sport community to choose 
between a student-athlete's safety and a scoreboard (Cassidy et al., 2004). The presence 
of an AT can also remove pressure from youth sport culture " ... because the trainer is 
there ... it takes the onus off the coach." It takes onus off of the coach because they do not 
need to be seen as the decision-maker to blame for removing a player by parents, the 
student-athletes, or fans; as one coach states "I'm not making a call that insults athletes 
who want to play- I'm just following protocol." These ideas suggest that by placing the 
responsibility on the AT, the coach becomes acquitted of any poor competition outcomes 
or blame from unhappy stakeholders (Cassidy et al., 2004; Kidman & Lombardo, 2010). 
Lastly, an AT is important to have on the sidelines because many coaches 
ultimately feel uncomfortable with their responsibility for concussion recognition and 
management because, "no one wants it to be their say," and one coach honestly 
acknowledges that, "the reason I'd like to have it in someone else's hands is that it' s 
hard." This last point suggests that no matter how confident a coach may report feeling 
about concussion management, high school coaches feel uneasy and burdened with the 
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task of concussion management. This finding suggests that having the ability to defer to 
an on-site medical professional is helpful in relieving the stress felt by coaches from 
pressures and uncertainties associated with concussion management and would ensure 
that student-athletes are getting immediate and appropriate referrals. 
While high school coaches feel uncomfortable having management 
responsibilities when a concussion is suspected, many coaches reported that they believed 
their role as a coach in regards to concussions would be better suited in the realm of 
concussion prevention (Barton, 2012; NASPE, 2006). For example, the high school 
coaches who instruct collision sports, such as football or lacrosse, as well as soccer 
coaches stated that they were, "a lot more cautious with contact drills." Specifically, a 
few football coaches mentioned the shift towards limiting or removing helmet-to-helmet 
contact in practices and the sport in general, stating, "we need to teach better, we need to 
teach smarter, we need to research the game and contact and contact with the head." This 
concept of sports-specific concussion prevention suggests that coaches are more 
comfortable and prepared to make changes to techniques in order to protect student-
athletes as well as their sporting events and culture. Several youth sport organizations are 
developing ways to modify sports to increase safety while still maintaining the essence of 
the game through rule changes, such as decreasing contact drills in the practice, and safer 
techniques, such as "head's up" tackling in USA Football (Dougherty, 2013). 
Another way in which high school coaches believe that they are able to assume 
concussion prevention responsibilities is through improved communication with student-
athletes regarding concussions. Almost all of the interviewed coaches report that they 
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"address [concussions] in the beginning ofthe season, how and what we 're going to do, 
and what to look for, and make sure we understand the signs and symptoms ... " with other 
coaches and student-athletes. Additionally, establishing a team culture around a 
conservative concussion attitude by communicating that " ... the kids understand first and 
foremost their safety and welfare is my concern rather than winning a game." By sending 
a clear message to the student-athletes about concussions, high school coaches can 
influence the concussion behaviors of the players who often under-report concussions 
(Guskiewicz & McLeod, 2011) due to believing that this attitude is what that coaches' 
wish to see. This point is especially important since many coaches place a level of 
responsibility upon the student-athletes. 
A common sub-theme of interview participants was the challenge of student-
athlete attitudes. One coach states, "one of the biggest challenges is you're dealing with 
an adolescent 13, 14, 15, 16 year old who has all sorts ofthings going on inside his head 
anyway about, 'am I tough enough?"' while another coach agrees that, " [kids] think 
they're fine and that's completely understandable with the 16, 17 year old kid when you 
think you know everything." The idea that "kids think that they are invincible," is a 
factor why they don' t report concussion symptoms to their coach. This notion 
concerning adolescent development suggests that student-athletes present a unique 
challenge that is largely out of a coach' s control. Participants report that this challenge is 
by addressed by the legislative and school policies in which student-athletes must 
complete concussion education (105 CMR 201.000, 2010). However, the participants 
believe that concussion education may not be effective for the student-athletes since 
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" ... they're probably over at someone's house the same night...so collectively they knew 
the answers." There seems to be a lack of enforcement regarding the student-athlete 
education, and some of the interviews suggest that coaches feel as though their 
responsibility for student-athlete education ends with handing out a form, briefly 
reviewing information or policy and then leaving it up to the discretion of the student-
athlete. If student-athletes are expected to shoulder some of the responsibility, it is 
essential that high school coaches assist and guide them as their leaders. One suggestion 
derived from the data would be to involve the coaches directly in the student-athlete 
concussion education to ensure attention is paid, or to establish a clear team culture 
around concussion management. 
Summary 
The data from this section suggest that coaches feel the responsibility of 
concussion management should be shared among several stakeholders between coaches, 
student-athletes, and ATs. Many participants agree that improvements in student-athlete 
education efforts need to be a focus in concussion policies to help increase symptom 
reporting among the athletes, thereby assisting coaches in the recognition process. It 
seems that, while coaches want to remain informed and involved in concussion 
management cases, they prefer that the decision-making process and actions be deferred 
to a qualified medical professional. Participants believe that best answer for concussion 
management is to hire a full-time AT at each high school to alleviate doubt and stress for 
coaches. Coaches appear to be most confident assuming a prevention role in concussions 
by instructing safe techniques and establishing a concussion-aware team culture (NASPE, 
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2006); therefore, it is even more important for coaches to have and display a 
conservative, athlete-safety oriented attitude in their coaching practice. 
IV. Does state mandated education lead to changes in high school coaching 
practice? 
Effectiveness of formal concussion education 
In this section, the concussion education theme relates to how coaches have 
received concussion education and their opinions of its effectiveness on coaching 
practice. One of the most prominent parts of the 105 CMR 201.000 (2010) is the 
regulation for annual concussion education of high school coaches. As seen in the 
literature review, there have been very few research studies performed on concussion 
education for high school coaches, and specifically on the effectiveness of this mandate 
(Giang et al., 2010; Guilmette et al., 2007; McLeod et al., 2007). The point of requiring 
coaches to participate in concussion education is to increase their knowledge so that they 
are competent and able to appropriately manage a concussion that occurs while they are 
coaching. As suggested by the data in Section One, participants were often not reporting 
the correct concussion management behavior to remove an athlete from play due to the 
suspicion of a concussion, specifically in subtle or atypical cases (Table 4.8). The most 
troubling part of their scenario management behaviors is that the participants report 
incredibly high confidence levels regarding concussion management. This fmding 
suggests that coaches are confident that they are making the right decision by not 
removing a student-athlete, when in fact they are inappropriately managing a concussion. 
Table 4.19 shows that participants are well aware oftheir expected responsibilities as a 
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coach described in the 105 CMR 201.000 (20 1 0), including "identify potential 
concussion signs and symptoms," and "immediately removing an ~thlete from play if 
they display any sign or symptom of a concussion." Comparing the results from Tables 
4.8, 4.11 and 4.19 shows that coaches are aware oftheir responsibilities, and that they are 
confident in their ability to perform their responsibilities, but that they are not 
consistently practicing those behaviors. To reiterate Lemyre et al. (2007), "acquisition of 
knowledge does not ensure competency on the field" (p. 204), or as one coach put it, 
"just because you know the answer to the questions doesn't mean that you're going to do 
the right thing in the right situation." These findings suggest that information-based 
education programs are not enough to influence a high school coach's concussion 
management since they appear unable to competently translate content knowledge into 
practical application (Finch, 2011; Giang et al, 201 0). Therefore, concussion education 
needs to use educational models that target behavior change (Edberg, 2007) so that 
coaches are properly performing their expected duties. 
The interview participants provide further insight on the effectiveness of current 
concussion education. Several coaches feel as though the current concussion education 
programs alone are not convincing enough to impact their coaching practices, making 
statements such as, "I don't know anyone who coaches any differently because of 
[education]. They did what they had to do, memorized a few answers, they passed a test," 
or "I do wonder how much you get out of the half-hour's worth of training." A few 
participants admitted, "I can honestly say that I don't watch it, I just answer the 
questions," and " ... you can multitask while you do that [on-line training program]." The 
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confession of only a few coaches to inadequate efforts on concussion education is a likely 
indicator that many more coaches behave the same way. Additionally, interview 
participants report that formal education was initially useful to increase awareness, but 
that it does not impact coaching practices, saying, "everyone knows what a concussion is 
now ... but I don't think it changed [coaching]," and that, "many coaches are 'not on 
board' yet." These recommendations support the finding that high school coaches feel 
concussion education is important, but that high school coaches may view mandated 
concussion education simply as a required task and not as a genuine learning opportunity. 
This idea emphasizes the need for improved training methods that will more effectively 
teach for understanding. Theories based on adult learning, recommend that motivation 
for participation in education needs to be intrinsic and voluntary to effectively target 
coaches. In order to get coaches to genuinely participate in education, a variety of 
instructional methods should be utilized to consider the different learning styles or 
preferences of coaches, and to address sport environmental factors in order to convince 
them that the content is relevant to their coaching practice (Edberg, 2007; Finch, 2010; 
Provvidenza & Johnston, 2009). 
The annual training requirement is another aspect of the concussion education 
legislation that reported by some participants to be ineffective and described as "a 
burden." A one-way analysis ofvariance (ANOVA) was performed to determine the 
impact of multiple training sessions on concussion knowledge (Table 4.20). The results 
suggest that the number of times concussion education is completed has little impact on 
the concussion knowledge coaches gain or retain (Table 4.20), indicating that the annual 
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training requirement may not have achieved the intended effect of improving and 
retaining knowledge of concussions or ability to recognize and manage a concussion. 
The ANOV A was also performed between multiple training sessions on the other 
dependent variables relating to attitudes and management perceptions, which also 
suggests that the annual approved training does change attitudes or management towards 
concussions (Table 4.20). This result speaks to the overall need to supplement, improve, 
or change delivery methods. Some solutions can be drawn from theories of adult 
learning, such as KTE (Provvidenza & Johnston, 2009; Ward et al., 2009; Ward et al., 
2012). For example, using interactive training with an expert was shown to effect 
confidence in the data. Incorporating reflection on personal and coaching experiences 
(Jones, 2007) would improve the effects already seen through this source of education in 
the data and literature (Mrazik et al., 2011). 
Informal versus Formal Concussion Education 
Table 4.21 represents the sources of informal information survey participants 
most frequently references for concussion knowledge. Almost all of the participants 
report using multiple sources of information, including on-line training, media sources, 
coaching workshops, personal or coaching experiences, coaching colleagues, healthcare 
professionals, or other internet sources. On-line training was the most frequently 
referenced source, however, this source of education is expected since on-line training is 
mandatory. Therefore, the next most utilized resources are coaching or personal 
experiences, and coaching workshops or conferences. It seems that in-person or 
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interactive modes of education are the most influential on participants' knowledge and 
perceptions about concussion management (Table 4.9, Table 4.6, and Table 4.16). This 
finding supports that these influences are reported as most impactful upon their attitudes 
and, therefore, behaviors towards sports-related concussions such as personal history, 
coaching growth, and formal educational resources (Guillmette et al., 2007; Mrazik et al., 
2011). 
One type of informal education resource that interview participants report often 
using is personal concussion experience, which refers to understanding the signs, 
symptoms, and effects of a concussion through personally sustaining a concussion in 
their own sports history. For example, many participants report, "I myself have 
suffered," or " ... being a former player, I know how it is." These quotes suggest that 
having a personal history of sports-related concussions creates a sense of empathy for 
their student-athletes because coaches do not want them to suffer as they suffered 
(Edberg, 2007). As suggested previously, developing a sense of empathy and sympathy 
for student-athletes in regards to concussions is an important influence on a coach's 
attitude and practice. 
A second form of personal experience that can influence a coach' s attitude toward 
sports-related concussions is growth through coaching. This growth is in reference to the 
belief that many years of coaching leads to a mature and prudent coaching philosophy 
and practice because the coaches have been exposed to information and experiences. 
Although the coaches who reported this attitude most often had decades of playing and 
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coaching history, this progressive philosophy is also seen in very new coaches who are 
transitioning from player to coach during the era of concussion awareness, and therefore, 
do not have any less conservative concussion experiences in which to compare. One 
coach who has been in the business for several decades states, "as you get older, you get 
wiser...I'm a much more tolerable, understanding person now than when I was that "I-
thought-1-knew-everything" fiery, young coach." These types of sentiments suggest that 
coaches' attitudes evolve over time due to the many chances to apply their knowledge 
and learn from outcomes (Adler & Herring, 2011). 
For the coach who is going into only his second year of coaching, he reports 
putting his athletes first because he was well educated on concussions as a college athlete 
and had done some "growing up" as he transitioned from player to coach. This result 
suggests that while older coaches had time to evolve with and reflect upon changing 
information and techniques over the years, younger coaches are more prudent because 
they have developed as a player and coach only in a concussion-aware sports culture. 
This point illustrates that changing cultural sport norms that appreciate the seriousness of 
concussions and the importance of education is a key factor in establishing prudent 
coaching practices in high school athletics (C. Pavlos, direct communication, 2012). This 
idea is important since a majority of the participants were middle-aged (Table 3.1) and 
are the coaches most likely to still refer to concussions as "dings" (Adler & Herring, 
2011) or struggle with the pressure of youth sport culture. They often do not have the 
rich experiences of older coaches (Mrazik et al., 2011), have yet to directly witness the 
detrimental effects of concussions, and lack the benefit from growing up in a concussion-
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sensitive sport culture. Creating a community of peer learning and reflection by 
encouraging coaches to learn from each other's experiences (Jones, 2007) may be one 
way to begin changing cultural norms. 
The general opinion towards concussion education effectiveness is that the current 
education delivery methods are limited and mandatory, but that the concept of concussion 
education is important. In fact, one coach appreciates the " ... information that has been 
exposed on the long-term effects of concussions." Coaches fmd the facts about the 
adverse effects of concussions in research studies enlightening and support some of the 
experiences that they have had with sports-related concussions (Tator, 2012); mainly, 
"the educational piece about it being ... a traumatic brain injury and just watching ... the 
effects and dangers if they return to play too soon." This idea combined with the 
apparent ineffectiveness of the current education shows that content from a source that 
high school coaches perceive as reliable or interesting, such as journal articles from a 
source they already subscribe to or a television show that they choose to watch, will be 
more influential on their attitudes than the education in which they are required to 
participate (Finch 2011; Provvidenza & Johnston, 2009). 
Summary 
This section discusses concussion education in relation to its effectiveness on 
coaching practice changes. Data suggest that coaches seem to have knowledge of their 
responsibilities in concussion management, but that this finding does not necessarily 
translate into practice (Gilbert & Gallimore, 2009; Lemyre et al., 2007). Participants 
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perceive current concussion education programs to be ineffective in changing coaching 
practices because it is easy for coaches to pass requirements without genuinely engaging 
in the learning process. Participants instead give informal education opportunities credit 
for influencing their attitudes and concussion management practices (Finch 2011; 
Guillmette et al., 2007). Even though most of the data from statistical analyses 
performed between informal and formal education sources did not show many significant 
effects on the individual dependent variables, the themes that emerged from the 
qualitative data strongly suggest that informal education resources and different 
instructional tools are important components in the overall concussion knowledge, 
attitude, and management of high school coaches. 
V. Health Belief Model 
In Chapter Two, the theoretical underpinnings of the HBM are introduced and 
discussed in relation to their potential impact on improving the effectiveness of current 
concussion education programs to assist in changing or maintaining appropriate coaching 
practices. First, the Health Belief Model, comprising six constructs (Edberg, 2007) can 
be seen throughout the data. For example, the first two constructs of perceived severity 
and susceptibility can be compared to the participants' apparent knowledge about signs, 
symptoms, misconceptions, and effects of concussions. Participants know and 
understand the severity of the injury and many have seen these effects in their student-
athletes. However, some participants still lack the awareness of the susceptibility of their 
student-athletes to sustain a concussion, especially in the non-contact sports. The data 
suggest that the best method for helping participants understand the susceptibility of 
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concussions occurring in their specific sport was through informal education 
opportunities through the media and vicarious concussion experiences as supported by 
current literature on behavior change models (Gielen & Sleet, 2003; McGlashan & Finch, 
2010). 
The next constructs of the Health Belief Model are the perceived benefits of and 
perceived barriers to adopting the behavior being promoted (Edberg, 2007). The data 
presented in this study show that participants are aware of the potential negative effects 
of concussions due to both formal and informal education, and that they are likely to 
remove student-athletes (i.e. healthy behavior) in order to prevent further injuries such as 
post-concussion syndrome or SIS. Participants also report that there are perceived 
barriers to removing a student-athlete from play, particularly coaching conflicts of 
interest due to the pressures from youth sport culture, and not being inclined or qualified 
handle concussions. The most frequent recommendation that participants provide is the 
necessity of having an AT on staff to ensure quick and continuous care of a student-
athlete. An AT would also allow for easy communication between coaches and medical 
professionals about the status of a player, which participants often reported as a concern 
in the removal of a student-athlete due to a concussion. According to the HBM, the 
benefits need to outweigh the perceived challenges (Edberg, 2007). It appears that 
coaches are well aware of the benefits of appropriate concussion management, but they 
struggle with the pressures from youth sport culture. Therefore, the best two 
recommendations to ensure the benefits to proper concussion management are perceived 
as more important than the challenges coaches may face are to (1) provide coaches with 
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the skills to overcome these challenges by changing attitudes and behaviors; and (2) to 
provide full-time on-site medical professionals to completely remove the responsibility, 
and therefore conflicts of interest, from the coach. 
The step that follows is cue to action. Within the constructs of the Health Belief 
Model, knowledge has been addressed but the next piece is to have a reason to change 
their coaching practices to be more prudent and athlete-safety oriented (Edberg, 2007). 
For many of the participants, this reason is the sense of empathy they develop from 
informal education resources like personal experiences. The cue to action is the catalyst 
for behavior change, and so this factor must have deep and personal meaning to the 
participant in order to convince him that change is necessary and worth maintaining 
(Edberg, 2007). 
The last piece of the Health Belief Model is perceived self-efficacy, or the belief 
that a coach will be able to maintain conservative concussion management in coaching 
practice (Edberg, 2007). The data suggest that participants are already highly confident 
in handling concussion scenarios, and that they feel prepared and knowledgeable. 
However, they do not appear to be integrating the target behaviors into practice. 
Therefore, this lack of application suggests that the current concussion education 
programs need to be reconfigured in order to focus on behavior change. By referencing 
the HBM in education programming, the constructs that need more attention, such as 
perceived susceptibility, perceived challenges, and cues to action, can be integrated to 
develop appropriate and consistent concussion coaching practices (Finch, 2010; 
McGlashan & Finch, 2010). 
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Some of the key reasons that participants believe current concussion education is 
ineffective include mandatory participation, contrived scenarios that are perceived as 
irrelevant to real life coaching practices, and lack of delivery methods options. These 
reasons relate to several elements of KTE, specifically in the context of this study: 
knowledge transfer activities, and knowledge utilization, as well as a consideration of 
environmental context (Ward et al., 2009). First, the knowledge transfer activities refer to 
methods of delivery available for concussion education. Currently, the most accessed 
approved training is through an on-line program; however, participant responses suggest 
that in-person instructional styles might be more effective. In-person educational 
opportunities are likely interactive and allow for questions, discussions, and reflection on 
coaches' experiences (Jones, 2007; Provvidenza & Johnston, 2009). Since personal 
experiences seem to be a major influence on concussion attitudes and therefore coaching 
practices, it is important for the information learned from these experiences to be verified 
by an expert. An in-person educational setting with a trusted expert is an important 
component of successful KTE-based programming (Provvidenza & Johnston, 2009); this 
KTE component suggests that a familiar expert in the community like the school's AT 
should present concussion education. 
Additionally, according to the participant data, current concussion education 
initiatives may be more effective if content was perceived to be more relevant and 
realistic to high school coach's immediate practice. Participants reported that they 
related more to authentic concussion situations, presented in-person or through the media. 
It is important that the challenges presented by the youth sport culture are addressed in 
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education so that participants can understand how to overcome the challenges that they 
may face while coaching (Finch, 2010; Tator, 2012). For example, including skills about 
how to manage concussions in spite of competitive pressures would be useful and 
relevant content for concussion education for coaches. 
Summary 
The data suggest that creating educational programming that more closely follows 
theoretical principles of the Health Belief Model and theories of adult learning can 
increase effectiveness. The most significant components of the Health Belief Model 
found within the data are perceived susceptibility, perceived barriers, cue to action, and 
perceived self-efficacy (Edberg, 2007). Expanding or supplementing the current on-line 
training with live instruction would allow participants to use and validate the information 
they obtain from informal education resources, such as personal and coaching 
experiences or coaching colleagues. In addition, content regarding prevention methods, 
like safer technique instructions (Cantu & Hyman, 2012; Dougherty, 2013) and ways to 
communicate and educate student-athletes on concussions, should be included (Tator, 
2012). Pressures from youth sport culture norms faced by coaches should be seriously 
considered and addressed by educators to help overcome them and change coach attitudes 
towards prudent, athlete-safety oriented approaches. 
182 
CHAPTER 6: CONCLUSIONS AND LIMITATIONS 
This chapter presents a summary of key points and conclusions addressed in 
Chapter V: Discussion, organized by research question. Additionally, limitations of this 
study are presented. 
Conclusions 
I. What do high school coaches know about concussion recognition and 
management after mandatory training? 
a. Participants demonstrate content knowledge average (approximately 70% 
correct on knowledge assessments) regarding concussion signs and symptoms; 
however, there is important knowledge that many participants still need to 
learn about the more subtle concussion recognition symptoms associated with 
cognitive, behavioral, and sleep changes. 
b. Many participants find it difficult to recognize an atypical presentation of a 
concussion, including cognitive and sleep disturbance symptoms. 
c. Participants have excellent knowledge regarding ideas about concussions that 
have been misconceived by high school coaches in previous concussion 
education research. For example, participants in this study understand that loss 
of consciousness is not required to diagnose a concussion. Additionally, 
coaches understand that a grading scale is no longer appropriate to use, such 
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as using the term "mild" to describe the severity of a concussion, or allowing 
return-to-play if symptoms resolve within 15 minutes. 
d. In contrived concussion scenarios, approximately half of participants make 
inappropriate removal from play decisions, especially in atypical concussion 
presentations. This issue is compounded by the fact that the data show that a 
majority of participants feel confident in their ability to handle a concussion. 
Said in another way, coaches are confidently making inappropriate decisions. 
e. Content knowledge was not significantly impacted by participation in 
currently available formal or informal education. 
f. A majority of participants perceive learning new information through 
concussion education. Specifically, in-person lectures and written materials 
had the most significant impact on learning new information. 
g. Participants report that current or annual concussion education is more 
successful as a "central clearinghouse" for all of the information they gain 
from informal or other sources. 
II. What are high school coaches' attitudes towards sports-related concussions? 
a. Coaches report having an overall prudent view towards sports-related 
concussions; however, when asked how they view concussions in their 
specific sport and coaching practice, fewer coaches perceive concussions as a 
serious mJury. 
b. Informal sources of information, such as personal, coaching, and vicarious (i.e. 
media, guest speakers, personal contacts) experiences are reported to be the 
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most influential factors in shaping the attitudes and management towards 
sports-related concussions. 
c. The above-mentioned experiential influences were often perceived by 
participants to be more effective and influential than mandated education 
programs. 
d. Media attention to concussions is an important influence on how seriously 
participants perceive concussions to be in general as well as within specific 
sports. 
e. A majority of coaches reported using an athlete-safety oriented approach 
when coaching, primarily because they want to prevent the negative 
consequences associated with a mismanaged concussion for their athletes. 
f. Participants feel pressure from the youth sport culture to "win-at-all-costs." 
g. Winning-oriented, or "old school," coach mentalities have been observed to 
still exist in high school level athletics. 
h. A sense of empathy towards student-athletes is important in developing a 
prudent attitude towards concussions. 
1. Participants feel concussion education is important, but that the mandates are 
burdensome and ineffective in influencing their attitudes. 
III. What are high school coaches' perceptions about making on-field decisions 
about concussions? 
a. For many participants, "winning games is our first thought," which can create 
a conflict in coaching responsibilities in a concussion situation. 
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b. There is a hierarchy among coaching staffs that makes some coaches unable 
or uncomfortable confronting inappropriate concussion management when 
observed. 
c. Most participants do not want the responsibility of making a concussion 
removal decision because they do not want to (a) make the wrong decision, or 
(b) feel pressure from other parties to keep the student -athlete on the field. 
d. All participants believe that the primary decision-maker should be an AT or 
other medical professional with whom they can consistently communicate 
with about a player' s status. However, some coaches want to be part of the 
decision-making, which can place undue pressure on an AT or student-athlete. 
e. Most participants felt a coach' s responsibility in concussion management 
should pertain to prevention, such as instructing safe techniques and 
establishing a conservative team culture around concussions. 
f. Participants report that student-athletes should be responsible for receiving 
concussion education as well as self-reporting symptoms to coaches or an AT. 
IV. Does state mandated education lead to changes in high school coaching 
practice? 
a. Participants report that mandated concussion education has not influenced 
changes in coaching practice. 
b. Data analyses suggest that annual or multiple trainings has not achieved the 
intended effect. 
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c. Participants report referencing personal or coaching experiences and coaching 
workshops or conferences most frequently for concussion information. 
d. The most commonly reported types of experiences used a resource for 
concussion information are personal history of concussion and growth through 
coaching. 
e. Participants report that they "buy-in" to authentic concussion scenarios rather 
than scripted videos because they feel "real" people and stories are more 
meaningful and relatable, which develops empathy for student-athletes and 
translates into their coaching practices. 
f. There is a division among coaches about the effectiveness of the current 
concussion education: Some coaches believe that: 
1. Current training options work well to provide new information or 
reinforce previous knowledge, 
11. Concussion education is important, but that the current option 
needs to be supplemented with or replaced by live instruction; 
111. Current education efforts are not effective in changing a coach's 
mind about concussion management decisions at all. 
g. Data suggest that younger coaches in this study have prudent attitudes earlier 
in their coaching careers because they have played and coached in a 
concussion-aware era; therefore, it seems that changing sport culture norms 
are an effective way to shape coaching attitudes and practices. 
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h. Participants who use evidence-based concussion information seem to do so 
through resources they seek out voluntarily (as opposed to mandated 
participation using limited approved options). 
V. Health Belief Model 
a. In general, participant data suggest that education should focus on the 
following constructs to improve effectiveness: 
Limitations 
1. Overcoming perceived barriers: the challenges presented by the youth 
sports culture (i.e. coaching hierarchy or abdication of reporting 
inappropriate management) and winning-oriented approaches should 
be addressed. 
n. Reinforcing and creating important cues to action: integration of 
informal resources and a variety of delivery methods should be 
considered to target a wider population of participants. 
111. Enhancing perceived self-efficacy: Through the development of 
practical and relevant skills by receiving more focus on competency-
based educational programs versus information-based training. 
While the data presented in this study are an important step in filling the research 
gap on the topic of the concussion education of high school coaches, there are some 
limitations to report. First, it is important to recognize that qualitative data are not 
designed to be generalized to a greater population; therefore, the findings that emerged 
from participant interviews should be used as a basis for future research that explores the 
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attitudes and perceptions ofhigh school coaches using validated tools. Secondly, 
qualitative interviews may lead to participants answering questions using social 
desirability, which may mask some important information about attitudes or behaviors 
about concussions. That is to say, some respondents may not act in the same way that 
they report. 
Third, the quantitative results may not be able to be generalized to a greater 
population due to the low return rate of completed surveys. Multiple measures were 
taken to increase the return rate; however, a representative sample of high school coaches 
in Massachusetts was acquired. Additionally, the samples obtained in this study are 
somewhat similar to the sample sizes in previous concussion education literature 
(Guillmette et al., 2007; McLeod et al., 2007). It is possible that several factors may have 
attributed to the low return rate that future studies may be able to control for, such as: a 
more convenient data collection time period, access to contact information from 
overseeing organizations (i.e. athletic departments or the MIAA), or creating a more 
concise and validated tool to help avoid test exhaustion or extraneous questioning. The 
researcher felt that the data collection process needed to be completed before participants 
began coaching their sport season because they may have had the opportunity to 
complete their annual training requirement or have a concussion management experience 
that would influence their view disproportionally at the time. Additionally, the survey 
would need to be shortened to increase return rate, but because there is a gap in the 
literature regarding the topics of this study, it was necessary to try to address all aspects 
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of knowledge, attitudes and behavior. However, like the qualitative data, these findings 
provide insight for future research on sports-related concussions. 
Lastly, the fmdings of this study can only be applied to high school coaches in 
Massachusetts, since concussion laws and regulations vary by state; therefore, high 
school coaches across the country do not have the same requirements regarding 
education, so it is difficult to determine the effects of education. The ultimate goal of this 
study is to provide an initial picture of how concussions are viewed and managed by high 
school coaches after the passing of state legislation. From these basic findings, future 
concussion education programs may be developed to improve the effectiveness of 
training, and thereby, creating a safer and more successful youth sport culture. The 
fmdings of this study should be further researched and supported with future research on 
this topic. 
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CHAPTER SEVEN: IMPLICATIONS AND RECOMMENDATIONS 
This chapter provides implications for key stakeholders based on the findings 
from this study. Recommendations for future research are also included in this chapter. 
Implications for Massachusetts' high school coaches: 
1. The responsibility of concussion management should not be assigned to 
high school coaches as they are not properly prepared, trained or qualified to 
do so. 
2. Coaches, parents, and other key stakeholders like administrators and 
athletic directors must work change outdated ideas about concussions within 
youth sport to balance the winning-oriented values when it comes to making 
decisions about student-athlete health and safety. 
3. Coaches must establish and maintain a safe sport environment by 
instructing on techniques and enforcing rules designed to avoid concussions, 
as well as integrating concussion education into coaching practices. 
Massachusetts' high school coaches are key stakeholders in sports-related 
concussion education and legislation. Currently, Massachusetts' concussion legislation 
names high school coaches as a primary responder in concussion recognition and 
management; however, this responsibility can be a burden as coaches are not qualified for 
this task. Based on the data from this study, high school coaches lack practical 
knowledge and skills to competently recognize and manage a concussion. This finding is 
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critical because it indicates that coaches have not been properly trained to perform the 
appropriate concussion management behaviors. If coaches lack appropriate and 
consistent concussion management skills, especially after formal education, then they 
must not be entrusted with the responsibilities being placed on them by state regulations. 
In addition, the current culture in youth sport is one that emphasizes winning, 
which creates a conflict for coaches. Many high school coaches in this study explained 
that there is a conflict between their desire to win games and their obligation to keep 
athletes safe. Conflict is also apparent within the power structure of staff hierarchies. 
Assistant or volunteer coaches may feel that they must abdicate their responsibility to 
report inappropriate concussion attitudes or management due to fear of repercussions 
from head coaches or administration. It is essential for youth sports to strictly follow 
professional standards, such as "Domain One: Ethics and Philosophy" and "Domain 
Two: Injury Safety and Injury Prevention," which are set forth by the National 
Association for Sport and Physical Education (NASPE) and the Massachusetts 
Interscholastic Athletic Association (MIAA) that prioritize an ethical and safe sport 
setting for student-athletes above winning (MIAA, 2011; NASPE, 2006). 
Finally, high school coaches must be obligated to create a safe sport environment 
by instructing on and utilizing the newest, safest sport techniques, rules, and injury 
prevention training into their coaching practices. For example, USA Football's "Head's 
Up" tackling teaches student-athletes to avoid leading with the helmet when hitting 
(Maese, 2013). Rules that are designed to prevent injury, such as age requirements for 
192 
checking in hockey (Cantu & Hyman, 2012), also need to be taught and enforced by all 
high school coaches. A coach's job description indicates that he or she be able to instruct 
student-athletes in the most effective sport skills and tactics; therefore, a coach's focus 
should be on prevention of concussions by properly implementing the most up-to-date 
techniques and rules rather than management. 
Lastly, findings reveal that most coaches did not change practice as a result of 
participation in the trainings. The lack of integration of appropriate concussion 
management into coaching practice is a major issue because the purpose of concussion 
education, which is to teach coaches how to prevent life-threatening consequences 
associated with concussions, is not being achieved. The data show that the most effective 
way to ensure that these changes occur in coaching practices is to convince coaches to 
adopt prudent concussion attitudes. In order for this change to occur, high school 
coaches must value participation in concussion education so that they integrate content 
into coaching practices rather than simply go through the motions to satisfy state 
requirements. 
Implications for Massachusetts' concussion legislation: 
1. Legislation must include more rigorous concussion education regulations to 
include outcomes regarding competency and proficiency of knowledge and skills related 
to concussion recognition and management. 
2. Legislation must provide clear language on the specific roles and responsibilities 
of high school coaches in concussion prevention, recognition, and management. 
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3. Legislation must establish methods that assess for the proper implementation of 
state concussion regulations by the high school coaches to ensure that all schools across 
the state are following them appropriately and consistently. 
4. Legislation should require full-time ATs at every secondary school with 
interscholastic sport programs to act as the point person for appropriate concussion 
management, education, and policies. 
Currently, high school coaches are only required to receive a certificate of 
successful completion of an information-based on-line training. This certificate is 
provided once the coach has completed a short multiple-choice quiz, which focuses on 
content knowledge. The data in this study show that current information-based trainings 
are not effective enough to transfer content knowledge into concussion management 
practices of high school coaches. Competency-based trainings must be developed so that 
coaches are being taught the necessary skills and behaviors to perform their concussion 
management responsibilities successfully. In addition to competency-based programs, 
more rigorous assessments need to be utilized in order to make sure that high school 
coaches are capable and inclined to effectively follow concussion policies and 
procedures. 
Concussion legislation must be more explicit regarding the expectations for high 
school coaches' responsibilities in concussion management. The 105 CMR 201.000 
(20 1 0) states that coaches are responsible for the recognition of concussion symptoms 
and removal of a student-athlete in the absence of a qualified medical professional. 
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However, as discussed above, the winning-oriented culture of sport creates a conflict for 
coaches relating to removal from play; additionally, data in this study suggest that even 
when an AT or other healthcare professional is present, coaches want to be included in 
management decisions. Both fmdings suggest that there is a lack of clarity or lack of 
value placed on the "roles and responsibilities" aspect of the legislation. Although 
coaches in the study reported that they would rather not make the decision to remove an 
athlete from play, there is an unwillingness to be completely removed from this decision 
even though a coach should not be a part of the decision-making if an AT is present. 
Therefore, legislation should be more explicit regarding a coach's role and boundaries in 
concussion management to reflect the tasks in which they are most competent and 
qualified to perform and in which situations they should be performing them. 
Methods to assess the effectiveness of current concussion regulations should be 
developed so that protocols can be constantly improved upon or reflect current best 
practices. Additionally, consistent methods aimed at enforcing regulations need to be 
created at legislative or individual school levels. Collection of concussion data by the 
Massachusetts' Department of Public Health shows that a majority schools have not been 
complying with data collection procedures (Allen, 2013; Kocian, 2012). These reports 
indicate that many individual schools are not adhering to essential regulations, like 
concussion education or tracking concussion incidences that could be useful in 
determining the best ways to prevent concussion in sport. Therefore, governing agencies 
must establish consequences or incentives for following concussion regulations. 
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Massachusetts' concussion legislation (105 CMR 201.011) states that an AT is an 
approved healthcare provider in the assessment, management, and return-to-play of a 
student-athlete with a concussion. The data in this study overwhelmingly found that the 
presence of a full-time AT on site alleviates many of the challenges to concussion 
management despite the fact that many coaches still want to be involved in the decision. 
One benefit of ATs is that they are qualified to immediately assess for a concussion, 
provide daily care for the student-athlete, communicate with coaches, parents, teachers, 
and school-based healthcare professionals, as well as supervise return-to-play protocols. 
Another benefit is that ATs remove the conflict of interest a coach may face between the 
pressures to win and removing a student-athlete from play. ATs can be utilized as an 
educational resource on concussions for high school coaches and other members of the 
athletic community. Clearly, there are many immediate and long-term medical and legal 
benefits that support full-time employment of ATs at secondary schools, which should 
make this recommendation a top priority within the sports-related concussion legislation. 
Implications for concussion education: 
1. Develop concussion education programs that are based on behavior change 
models. 
2. Teach for competency by integrating skill instruction and practice in a face-to-
face or other interactive format. 
3. Use tools that assess for competency as well as knowledge after participating in 
training. 
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Findings from this study and current literature (Gielen & Sleet, 2003; McGlashan 
& Finch, 201 0) show that using health behavior theories is essential to changing and 
maintaining behaviors. As the data found, high school coaches' attitudes toward 
concussions are a strong influence on their concussion management practices. Therefore, 
it is important that education programs use theoretical frameworks in order to achieve 
this success. One such model that can be applied to concussion education is the Health 
Belief Model (Edberg, 2007) as it combines concussion knowledge with the beliefs and 
attitudes of high school coaches so that they develop appropriate coaching practices. The 
aim of the Health Belief Model is to provide the audience with content in a way that is 
meaningful and relevant to their immediate practice. Using this theoretical framework is 
an effective way to ensure appropriate concussion knowledge and management because it 
provides the necessary facts about concussions in a way that convinces coaches to adopt 
and maintain these behaviors successfully. 
Findings from this study and current literature on knowledge transfer and 
exchange (KTE) show that informal education resources can be incorporated into training 
models by reflecting upon experiences (Jones, 2007), addressing relevant environmental 
factors (Finch, 2010), and using a trusted expert to deliver content (Provvidenza & 
Johnston, 2009; Ward et al., 2009; Finch, 2010; Ward et al. , 2012) so that high school 
coaches will engage in learning for understanding and application. The influence of 
informal education resources on high school coaches' attitudes, perceptions, and 
coaching practices towards concussions is an important theme that emerged in the data. 
Examples of these types of resources found by this study include personal and coaching 
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experiences, and discussions or lectures with healthcare professionals. Consideration of 
informal education resources in mandated concussion education is essential since they 
were found to have the biggest impact on attitude and behavior change. These informal 
resources can easily be integrated into programming by supplementing or replacing 
current training with face-to-face instruction. 
Results from this study show that the assessment used to examine the concussion 
knowledge of current education is ineffective. The findings show that coaches 
demonstrate only average levels of concussion knowledge, and more importantly, that 
many lack the ability to apply that knowledge in concussion management scenarios. 
Many high school coaches report being able to multi-task during the training or that they 
can simply memorize the answers needed to pass the certification quiz. These fmdings 
show that current trainings only offer rote-learning experiences assessed by tools that do 
not require a deep understanding of the information presented in the training. Therefore, 
in addition to creating stronger and differentiated instruction (i.e. incorporating relevant 
and practical information for a variety of experiences and learning styles), as described 
above, it is crucial that high school coaches are being assessed for competency and skills 
in addition to a more rigorous assessment of knowledge. 
Recommendations for Future Research 
1. Develop tools to measure the effectiveness of concussion education on high 
school coaches' attitudes and coaching practices. Available concussion education 
literature focuses mainly on the content knowledge of high school coaches. The gap in 
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the available literature regarding coaches' attitudes and perceptions towards concussions, 
made it difficult to find a validated tool that would answer all of the research questions 
proposed in this study. Therefore, in order to better assess the concussion attitudes and 
behaviors of high school coaches, future researchers should develop and validate tools to 
examine these factors. 
2. Explore these and similar research questions using a larger sample. Limitations in 
the survey response rate may be due to several factors including that the length of the 
survey may have deterred completion or the timing of data collection may have interfered 
with responsibilities associated with other full-time positions. 
3. Research on the concussion attitudes and coaching practices of high school 
coaches from the perspective of an unbiased observer, such as the high schools' AT or by 
student-athletes. It may be possible that some participant responses were influenced by 
social desirability because sports-related concussions are currently a serious topic in 
sports, thereby potentially making participants feel that the researcher wants them to 
respond in a way that reflects the importance of concussions. 
4. Use an experimental research design to compare the impact of different methods 
of concussion education to determine the most effective ways to improve and change 
high school coaches' knowledge, attitudes, and coaching practices. 
5. Research that explores the benefits ofhaving an AT at secondary schools in 
regards to: their impact on concussion education, their ability to provide efficient and 
appropriate management and return-to-play, and in their ability to alleviate any conflict 
for coaches. 
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6. As concussion legislation and regulations evolve, research should continue to 
measure the effectiveness of such mandates and generate recommendations for 
improvement in order to create a safe youth sport culture and maintain the popularity of 
adolescent participation. 
7. Future research should compare education requirements across states since 
requirements and legislation vary by state. It would be interesting to compare the 
different instructional methods and requirements (i.e. annual training) to see what 
structure may have the best effectiveness. Different states may also have differing sport 
culture norms, which may also greatly contribute to the attitudes and coaching practices 
towards sports-related concussions compared to educational efforts. 
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APPENDIX A: Interview Recruitment Letter 
Study Title: Exploring Sports-Related Concussions and State Mandated Concussion 
Education from the Perspective of Massachusetts' High School Coaches 
Dear Coach, 
My name is Meredith Madden. I am a doctoral candidate at Boston University. 
I am conducting a research study as part of the requirements of my degree in 
curriculum & teaching with a specialization in coaching, and I would like to invite you 
to participate! 
I am interested in exploring sports-related concussions from the point of view 
ofhigh school coaches. You have all been affected by the 2010 Massachusetts' 
legislation, "Head Injuries and Concussions in Extracurricular Athletic Activities," 
including required annual concussion education training and incorporating new 
concussion management skills into your coaching practice. I want to know what you 
know about concussions, think about them, and what experiences you've had in 
regards to these new regulations! 
If you decide to participate, you will be asked to meet with me for an interview 
about your opinions and experiences with sports-related concussions. The meeting 
will take place at a mutually agreed upon time and place, and should last about 45-60 
minutes. The interview will be audio-taped so that I can accurately reflect on what is 
discussed. The tapes will only be reviewed by me in order to transcribe and analyze 
them. They will then be destroyed. If you feel uncomfortable answering some of the 
questions, you do not have to answer any questions that you do not wish to. 
Although you probably won't benefit directly from participating in this study, 
we hope that others in the community/society in general will benefit by providing 
insight on the needs of high school coaches for the future of concussion education 
strategies. 
Participation is confidential, any identifying information will be replaced with 
a code that only the researcher has access to. Study information will be kept in a 
secure location at the Boston University. The results of the study may be published or 
presented at professional meetings, but your identity will not be revealed. 
Taking part in the study is your decision. You do not have to be in this study if 
you do not want to. You may also quit being in the study at any time or decide not to 
answer any question you are not comfortable answering. 
We will be happy to answer any questions you have about the study. You may 
contact me at (781.316.6873 or mjmadd@bu.edu), or one of my faculty advisors, Dr. 
John McCarthy (coaching@bu.edu, 617.353.0365) or Dr. Sarah Benes 
(ssparrow@bu.edu, 617.353.3300) if you have study related questions or problems. If 
you have any questions about your rights as a research participant, you may contact 
the Boston University IRB office at 617-358-6115. 
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Thank you for your consideration. If you would like to participate, please reply 
to this e-mail, or call me on my cell phone, to set a meeting time! 
With kind regards, 
Meredith Madden 
781.316.6873 
mjmadd@bu.edu 
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APPENDIX B: Survey Recruitment Letter 
Study Title: Exploring Sports-Related Concussions and State Mandated Concussion 
Education from the Perspective of Massachusetts' High School Coaches 
Dear Coach, 
My name is Meredith Madden. I am a doctoral candidate at Boston University. 
I am conducting a research study as part of the requirements of my degree in curriculum 
& teaching with a specialization in coaching, and I would like to invite you to participate! 
I am interested in exploring sports-related concussions from the point of view of 
high school coaches. You have all been affected by the 2010 Massachusetts' legislation, 
"Head Injuries and Concussions in Extracurricular Athletic Activities," including 
required annual concussion education training and incorporating new concussion 
management skills into your coaching practice. I want to know what you know about 
concussions, think about them, and what experiences you've had in regards to these new 
regulations! 
If you decide to participate, you will be asked to complete this survey (link) about 
your knowledge and opinions about sports-related concussions. The survey should take 
you less than 15-20 minutes to complete. All ofyour answers will remain anonymous 
and confidential, but you do not have to answer any questions that you do not wish to. 
Although you probably won't benefit directly from participating in this study, we 
hope that others in the community/society in general will benefit by providing insight on 
the needs of high school coaches for the future of concussion education strategies. 
Participation is anonymous, which means that no one (not even the research team) 
will know what your answers are. Taking part in the study is your decision. You do not 
have to be in this study ifyou do not want to. You may also quit being in the study at any 
time or decide not to answer any question you are not comfortable answering. 
We will be happy to answer any questions you have about the study. You may 
contact me at (781.316.6873 or mjmadd@bu.edu), or one of my faculty advisors, Dr. 
John McCarthy (coaching@bu.edu, 617.353.0365) or Dr. Sarah Benes 
(ssparrow@bu.edu, 617.353.3300) if you have study related questions or problems. If 
you have any questions about your rights as a research participant, you may contact the 
Boston University IRB office at 617-358-6115. 
Thank you for your consideration. If you would like to participate, please follow 
this link to the survey: (survey link) 
With kind regards, 
Meredith Madden 
781.316.6873 
mjmadd@bu.edu 
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APPENDIX C: Interview Informed Consent Form 
Protocol Title: Exploring sports-related concussions and state mandated 
concussion education from the perspective of Massachusetts high school coaches 
·--..... -....... -~~~· 
--Principal Investigator: Meredith Madden, MA ATC 
....,. _____ .,_._ 
,_ --------=·:--
Description of Subject Population: MIAA high school coaches 
·----· -~~---~-~ 
-
Version Date: 3/25/13 
Introduction 
Please read this form carefully. The purpose of this form is to provide you with 
important information about taking part in a research study. "If you have any 
questions about this study or about your rights as a participant, please contact 
Meredith or her faculty advisors using the contact information provided at the end 
of this form." 
If you have any questions about the research or any portion of this form, please ask 
us. Taking part in this research study is up to you. If you decide to take part in this 
research study we will ask you to sign this form. We will give you a copy of the 
signed form. 
The person in charge of this study is Meredith Madden, MA AT C. Meredith Madden 
can be reached at mjmadd@bu.edu. [faculty advisor: John McCarthy, EdD: 
coaching@bu.edu, 617-353-0365; or Sarah Benes, EdD: ssparrow@bu.edu, 
617-353-3300]. We will refer to this person as the "researcher" throughout this 
form. 
Why is this study being done? 
The purpose of this study is to explore sports-related concussions from the point of 
view of high school coaches. High school coaches have all been affected by the 2 010 
Massachusetts' legislation, "Head Injuries and Concussions in Extracurricular Athletic 
Activities," including required annual concussion education training and incorporating 
new concussion management skills into your coaching practice. I want to know what 
you know about concussions, think about them, and what experiences you've had in 
regards to these new regulations 
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We are asking you to take part in this study because you are a coach of a sport 
considered high risk or incidence for sports-related concussions at an MIAA 
governed high school, and therefore subject to the new concussion regulations. 
About 20-25 high school coaches will be interviewed as part of this research study 
at Boston University. 
How long will I take part in this research study? 
We expect that you will be in this research study for approximately 45 to 60 
minutes to be interviewed. 
What will happen if I take part in this research study? 
If you agree to take part in this study, we will ask you to sign the consent form 
before we do any study procedures. 
You will be interviewed about your experiences and opinions about sports-related 
concussions as a high school coach. 
How Will You Keep My Study Records Confidential? 
We will keep the records of this study confidential by saving interview transcripts 
on a flash drive or laptop, which will be password-locked and stored in a safe 
location. All interview transcripts will remain anonymous. 
The following people or groups may review your study records for purposes such as 
quality control or safety: 
• The Researcher and any member of her research team 
• The Institutional Review Board at Boston University. The Institutional Review 
Board is a group of people who review human research studies for safety and 
protection of people who take part in the studies. 
The study data will be stored on a password-locked flash-drive and/or laptop. We 
will store your data until the completion of the researcher's dissertation, after which 
all records will be destroyed. The results of this research study may be published or 
used for teaching. We will not put identifiable information on data that are used for 
these purposes. 
Study Participation and Early Withdrawal 
Taking part in this study is your choice. You are free not to take part or to withdraw 
at any time for any reason. No matter what you decide, there will be no penalty or 
loss of benefit to which you are entitled. If you decide to withdraw from this study, 
the information that you have already provided will be kept confidential. 
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If the researcher can withdraw the subject: Also, the researcher may take you 
out of this study without your permission. This may happen because: 
• The researcher thinks it is in your best interest 
• You are unable to complete the interview within the research study timeframe 
• Other administrative reasons 
What are the risks of taking part in this research study? 
You may be uncomfortable with some of the questions and topics we 
will ask about. You do not have to answer any questions that make you feel 
uncomfortable. 
Loss of Confidentiality 
The main risk of allowing us to use and store your information for research is a 
potential loss of privacy. We will protect your privacy by de-indentifying your 
information. 
Are there any benefits from being in this research study? 
You may or may not directly benefit from taking part in this study. However, others 
may benefit in the future from the information that is learned in this study. 
What alternatives are available? 
You may choose not to take part in this research study. 
Will I get paid for taking part in this research study? 
We will not pay you for taking part in this study. 
What will it cost me to take part in this research study? 
There are no costs to you for taking part in this research study. 
If I have any questions or concerns about this research study, who 
can I talk to? 
You can call us with any concerns or questions. Our telephone numbers are listed 
below: 
Principal Researcher (can be reached between 9am-6pm daily): 
Meredith Madden 
mjmadd@bu.edu 
781-316-6873 
Names of Administrative Contacts (can be reached between 9am-5pm 
Monday-Friday): 
John McCarthy, EdD Sarah Benes, EdD 
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coaching@bu.edu 
617-353-0365 
ssparrow@bu.edu 
617-353-3300 
If you have questions about your rights as a research subject or want to speak with 
someone independent of the research team, you may contact the Boston University 
IRB directly at 617-358-6115. 
Statement of Consent 
I have read the information in this consent form including risks and possible benefits. I 
have been given the chance to ask questions. My questions have been answered to my 
satisfaction, and I agree to participate in the study. I have been given a copy of this 
form. 
SIGNATURE 
Name of Subject 
Signature of Subject Date 
I have explained the research to the subject and answered all his/her questions. I 
will give a copy of the signed consent form to the subject. 
Name of Person Obtaining Consent 
Signature of Person Obtaining Consent Date 
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A endix D: Surve Informed Consent Form 
* 1. Please read this form carefully. The purpose of this form is to provide you with 
important information about taking part in a research study. The principal researcher of 
this study is Meredith Madden, a doctoral student at Boston University. If you have any 
questions about this study or about your rights as a participant, please contact Meredith 
or her faculty advisors using the contact information provided at the end of this form. 
Purpose: 
The purpose of this study is to explore sports-related concussions from the point of view 
of high school coaches. High school coaches have all been affected by the 2010 
Massachusetts' legislation, "Head Injuries and Concussions in Extracurricular Athletic 
Activities," including required annual concussion education training and incorporating 
new concussion management skills into your coaching practice. I want to know what you 
know about concussions, think about them, and what experiences you've had in regards 
to these new regulations 
Procedure: 
We are asking you to take part in this study because you are a coach of a sport at an MIAA 
governed high school, and therefore subject to the new concussion regulations. 
We expect that you will be in this research study for approximately 20 to 30 minutes to 
complete this survey. 
You will be asked about your knowledge, experiences and opinions about sports-related 
concussions as a high school coach. We hope to recruit about 800 coaches for this study. 
If you agree to take part in this study, we will ask you to sign the consent form by selecting 
"I agree to participate" at the end of this form before continuing on to the survey 
questions. 
Informed Consent: 
There are no questions that ask you about identifying or personal information on the 
survey. However, we will keep the responses from this survey confidential by saving any 
data collected on a flash drive or laptop, which will be password-locked and stored in a 
safe location until the completion of the researcher's dissertation, after which all records 
will be destroyed. All survey responses will remain anonymous. Only the following people 
or groups may review your study records for purposes such as quality control or safety: 
• The Researcher and any member of her research team 
• The Institutional Review Board at Boston Universi • The Institutional Review Board is a 
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group of people who review human research studies for safety and protection of people 
who take part in the studies. 
Taking part in this study is your choice. You are free not to take part or to withdraw at any 
time for any reason. No matter what you decide, there will be no penalty or loss of benefit 
to which you are entitled. If you decide to withdraw from this study, the information that 
you have already provided will be kept confidential. 
You may or may not directly benefit from taking part in this study. However, others may 
benefit in the future from the information that is learned in this study. 
You can call us with any concerns or questions. Our telephone numbers are listed below: 
Principal Researcher (can be reached between 9am-6pm daily): 
Meredith Madden 
mjmadd@bu.edu 
781-316-6873 
Names of Administrative Contacts (can be reached between 9am-5pm Monday-Friday): 
John McCarthy, EdD 
coaching@bu.edu 
617-353-0365 
OR 
Sarah Benes, EdD 
ssparrow@bu.edu 
617-353-3300 
If you have questions about your rights as a research subject or want to speak with 
someone independent of the research team, you may contact the Boston University IRB 
directly at 617-358-6115. 
* * Do you agree to participate in this study? 
i Yes 
i No 
Page 2 
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APPENDIX E: IRB APPROVAL FORMS 
Boston University Charles River Campus Institutional Review Board 
25 Buick Street 
Room 157 
Boston, Massachusetts 02215 
T 617-358-6115 
www.bu.edu/irb 
Notification ofiRB Review: Exemption Request 
May 24,2013 
Meredith Madden, MA, ATC 
Doctoral Student 
School of Education 
2 Silber Way 
Boston, MA 02215 
Protocol Title: 
Protocol#: 
Funding Agency: 
IRB Review Type: 
Dear Ms. Madden: 
Exploring Sports-Related Concussions and State Mandated Concussion Education from 
the Perspective of Massachusetts' High School Coaches 
3190X 
Unfunded 
Exempt (2) 
On May 24, 2013, the IRB determined that the above-referenced protocol meets the criteria for exemption in accordance 
with CFR 46.101(b)(2). Per the protocol, you will survey and interview high school coaches to examine their attitudes 
and perceptions towards concussions and experiences managing concussion with on the field. The exempt determination 
includes the use of: Consent forms (2; one for survey and one for interview), recruitment emails (2), survey, and interview 
questions. 
Additional review of this study is not needed unless changes are made to the current version of the study. Any changes to 
the current protocol must be reported and reviewed by the IRB. If you have any changes, please submit the Clarification 
Form located at http://www.bu.edu/irb/. No changes can be implemented until they have been reviewed by the IRB. 
In approximately six months, you will receive an inquiry from the IRB to ascertain whether your study still meets the 
requirements for exempt review 
If you have any questions, please contact me at 617-358-6115. 
Sincerely, 
Mary McCabe 
IRB Analyst 
Charles River Campus IRB 
cc: John McCarthy 
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Boston University Charles River Campus Institutional Review Board 
25 Buick Street 
Room 157 
Boston, Massachusetts 02215 
T 617-358-6115 
www.bu.edu/irb 
Notification of IRB Review: Clarification 1 
May 30, 2013 
Meredith Madden, MA, ATC 
Doctoral Student 
School ofEducation 
2 Silber Way 
Boston, MA 02215 
Protocol Title: 
Protocol#: 
Funding Agency: 
IRB Review Type: 
Dear Ms. Madden: 
Exploring Sports-Related Concussions and State Mandated Concussion Education from 
the Perspective of Massachusetts ' High School Coaches 
3190X 
Unfunded 
Exempt (2) 
On May 30, 2013, the Charles River Campus IRB reviewed the Clarification for the above-referenced protocol. This 
does not change the exempt status of this protocol. 
This clarification includes the following: 
• Revised consent language. 
Additional review of this study is not needed unless changes are made to the current version of the study. Any changes to 
the current protocol must be reported and reviewed by the IRB. If you have any changes, please submit the Clarification 
Form located at http://www.bu.edu/irb/. No changes can be implemented until they have been reviewed by the IRB. 
If you have any questions, please contact me at 617-358-6922. 
Sincerely, 
Mary McCabe 
IRB Analyst 
Charles River Campus IRB 
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APPENDIX F1: SURVEY INSTRUMENT (reformatted for electronic use) 
[1: Do you agree to participate in this study? [YESIINO]] 
2. Gender: [MI F} 
3. Age: [age ranges to be given} 
4. Primary sport coached: [short answer] 
5. Other sport( s) coached: [short answer} 
6. Years of coaching experience (per sport): [number ranges to be given} 
7. The setting of the school I coach at is: [urban/suburban/rural} 
8. My team competes at the division level: [1 or JA/2 or 2A/3 or 3A/4 or 4A/5 or 5A/6 or 
6A] 
9. Currently where I coach, the person who is responsible for making concussion 
management decisions (the "point person") is: 
[individual team coaches/athletic trainer/ school nurse/athletic director/school 
administration/! don 't know/other (specifY)} 
10. I think the person who should be responsible for making concussion management 
decisions is: 
[individual team coaches/athletic trainer/ school nurse/athletic director/school 
administration/! don't know/other (specifY)} 
11. My school has a certified athletic trainer (AT) on staff: [YES/NO} 
12. If you answered "YES" to #10, is there a time when the AT is NOT available? 
[YES/NO] 
13. If you answered "YES" to #11, when? [short answer} 
14. I get my concussion information mostly from (check all that apply): 
[required on-line training/media (TV news, sports shows, print articles)lcoaching 
workshops or conferences/my own personal and/or coaching 
experiences/coaching colleagues/peers/ healthcare professionals (specifY)/Internet 
sources (specifY)/Other 
(specifY)] 
15. I have completed concussion education training: [YES/NO} 
16. I have completed concussion training: [1 time/2 times/3 times/4 times/ 5+ times} 
17. I participated in concussion training via: [on-line/ in-person lecture/ written 
materials/ other 
(specifY)} 
18. I used the educational training provided by the: [CDC/NFHS/other/ ! am not sure] 
Please answer the following statements with the choice that best describes your feelings 
about concussion education. Please choose only one answer. 
19. I feel that concussion education training: 
1 Written permission (via e-mail) to use survey questions obtained from each of the three research 
study/survey authors. 
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a. taught me new information about sports-related concussions 
[ 1 =Strongly Disagree/ 2= Disagree/3= Uncertain 14= Agree/5= Strongly 
Agree] 
b. changed the way I view concussions in my coaching practice. 
[ 1= Strongly Disagree/ 2= Disagree/3= Uncertain 14= Agree/5= Strongly 
Agree] 
c. changed the way I manage/handle concussions in my coaching practice. 
[ 1 =Strongly Disagree/ 2= Disagree/3= Uncertain 14= Agree/5 =Strongly 
Agree] 
20. Do you think the concussion education training that you received was effective? Why 
or why not? [short answer J 
21. Do you have any suggestions for future concussion education training programs that 
is required for high school coaches? [short answer} 
Please answer the following statements with the choice that best describes your feelings 
about concussions. Please choose only one answer. 
22. In general, I think sports-related concussions are: 
[1 =Not at all serious 12 =A little bit serious/ 3= Somewhat serious/ 4= 
Moderately serious/ 5 = Very serious} 
23. I feel that... 
a. the concern over sports-related concussions is appropriate. 
[ 1 =Strongly Disagree/ 2= Disagree/3= Uncertain 14= Agree/5= Strongly 
Agree} 
b. there is too much "hype" over concussions in sports. 
[ 1= Strongly Disagree/ 2= Disagree/3= Uncertain 14= Agree/5= Strongly 
Agree} 
c. concussions are a serious injury in the sport that I coach. 
[ 1= Strongly Disagree/ 2= Disagree/3= Uncertain 14= Agree/5= Strongly 
Agree} 
d. some of the concussions reported on my team were treated too conservatively 
[ 1= Strongly Disagree/ 2= Disagree/3= Uncertain /4= Agree/5= Strongly 
Agree} 
24. Please answer the following statements about sports-related concussions in your 
coaching practice. 
a. I feel knowledgeable about sports-related concussions. 
[ 1= Strongly Disagree/ 2= Disagree/3= Neutral 14= Agree/5= Strongly Agree} 
b. I feel that education on concussions is important for me to know as a coach. 
[ 1= Strongly Disagree/ 2= Disagree/3= Neutral 14= Agree/5= Strongly Agree] 
c. I feel that I have the skills to handle sports-related concussions appropriately 
while coaching 
[ 1 = Strongly Disagree/ 2= Disagree/3= Neutral 14= Agree/5= Strongly Agree} 
d. I feel prepared to make sports-related concussions decisions when coaching 
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[ 1 =Strongly Disagree/ 2= Disagree/3= Neutral 14= Agree/5= Strongly Agree] 
Please answer the following statements with the choice that best describes your 
knowledge about concussions. 
25. Please indicate which of the following you would consider a primary sign or 
symptom of concussion? Select all that apply. 
oAbnormal sense of smell o Bleeding from the mouth o Insomnia 
oAbnormal sense of taste o Bleeding from the nose o Loss of consciousness 
o Amnesia (memory loss) o Chest pain 
o Blurred vision o Confusion 
o Black eye o Dizziness 
o Bleeding from the ear o Headache 
o Other (please specifY) 
o Nausea 
o Numbness or tingling in the 
arms 
o Sharp burning pain in the 
neck 
o Weakness in neck 
movements 
26. Any sign or symptom associated with a concussion is enough for immediate removal 
from a game or practice. [TRUE/FALSE] 
27. A concussion can result in serious or long-term brain damage. [TRUE/FALSE] 
28. A concussion can be caused by any collision to the head, neck or body regardless of 
the force ofthe collision. [TRUE/FALSE] 
29. If an athlete reports mild symptoms of a concussion, but feels normal within 15 
minutes, it is safe for s/he to return to play. [TRUE/FALSE] 
30. It is safe for an athlete to return to play if s/he has not had any symptoms for a few 
days, but has not seen a doctor or athletic trainer yet. [TRUE/FALSE] 
Please answer the following statements to the best of your knowledge. Please choose only 
one answer, and please do not guess. 
31. I have read the Massachusetts "Head Injuries and Concussions in Extracurricular 
Athletic Activities" Act (105 CMR 201.000). [TRUE/FALSE] 
32. My school has a sports-related concussion policy. [TRUE/FALSE] 
33. According to 105 CMR 201.000, it is my responsibility as a coach to: 
a. Complete annual concussion education training. [TRUE/FALSE] 
b. Identify potential concussion signs and symptoms. [TRUE/FALSE] 
c. Test athletes balance and memory for a concussion. [TRUE/FALSE] 
d. Immediately remove an athlete from play if they display 
any sign or symptom of a concussion. [TR UEIF ALSE] 
e. Get permission from parents to remove an athlete I 
think may have a concussion from play. [TRUE/FALSE] 
f. Call a parent immediately once I remove an athlete 
from play to give them concussion care instructions. [TRUE/FALSE] 
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g. Communicate concussions to the school nurse. 
h. Know if any of my athletes have previous concussions. 
1. Complete the "Report of Head Injury" form for each 
concussion to be given to the school nurse. 
J. Encourage and maintain a safe sports environment. 
[TRUE/FALSE] 
[TRUEIF ALSE] 
[TRUE/FALSE] 
[TRUEIF ALSE] 
Please answer the following statements with the choice that best describes your 
confidence in managing concussions. Please read each scenario and answer the following 
questions about how the situation should be handled. Please choose only one answer. 
Scenario 1. Taylor is a less coordinated and experienced JV player who is prone to 
minor injuries. When Taylor emerges from a pile s/he rolls her/his head and seems 
confused. 
34. The coach should remove the athlete from play. 
[ 1 =Strongly Disagree/ 2= Disagree/3= Uncertain 14= Agree/5 =Strongly Agree] 
35. How confident are you that you could handle a situation like this? 
[1 =Not confident 12= Somewhat doubtful/ 3=Uncertainl 4= Somewhat confident/ 
5=Very Confident] 
36. How likely are you to immediately remove this athlete from play? 
[1= !would not remove/ 2=Unlikely/ 3= Uncertain/4= Likely/ 5= !would definitely 
remove] 
Scenario 2. Casey shows up 15 minutes late for lacrosse practice, saying, "I fell off my 
bike on the way over here. I 'm ok, just a couple scrapes and my neck hurts a little, but I 
can still practice. " 
3 7. The coach should remove the athlete from play. 
[ 1 =Strongly Disagree/ 2= Disagree/3= Uncertain 14= Agree/5= Strongly Agree] 
38. How confident are you that you could handle a situation like this? 
[1 =Not confident 12= Somewhat doubtful/ 3=Uncertain/4= Somewhat confident/ 
5=Very Confident] 
39. How likely are you to immediately remove this athlete from play? 
[1 =I would not remove/ 2=Unlikely/ 3= Uncertain/4= Likely/ 5= I would definitely 
remove] 
Scenario 3. Several days ago, Nicky was hit by a pitch while batting. Nicky was wearing 
a helmet and showed no signs or symptoms of a concussion after getting hit or in the next 
day of practice, in fact, Nicky was joking and had great a practice session. Nicky wasn 't 
at the following 2 practices and when Nicky does return, coach notices that Nicky is 
unusually moody and is getting in arguments with teammates. Coach talks to Nicky after 
practice, who says, "I was sick for a couple days and I'm just tired and cranky. " 
40. The coach should remove the athlete from play. 
[ 1 =Strongly Disagree/ 2= Disagree/3= Uncertain 14= Agree/5= Strongly Agree] 
41. How confident are you that you could handle a situation like this? 
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[1 =Not confident 12= Somewhat doubtful/ 3=Uncertain/ 4= Somewhat confident/ 
5=Very Confident] 
42. How likely are you to immediately remove this athlete from play? 
[1 = I would not remove/ 2= Unlikely/ 3 = Uncertain/ 4 = Likely/ 5 = I would definitely 
remove} 
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APPENDIX G: INTERVIEW GUIDE INSTRUMENT 
Part I: Demographic/background information 
Primary sport coached: [short answer] 
Other sport(s) coached: [short answer] 
Years of coaching experience (per sport): [short answer] 
The setting of the school I coach at is: [urban//suburban//rural) 
My team competes at the division level: [I III-A /III I/II-AIIIIIIIIII-AIIIV/IIV-A/IV//V-
AIIVI/IVI-AIIother (specify)] 
Currently where I coach, the person who is responsible for making concussion 
management decisions (the "point person") is: {individual team coaches //athletic 
trainerl/school nurse//athletic directorl/school administration/lather (specify)] 
I think the person who should be responsible for making concussion management 
decisions is: D individual team coaches D athletic trainer D school nurseD athletic director 
D school administration Dother (specify) 
My school has a certified athletic trainer (AT) on staff: 
If Yes, is there a time when the AT is NOT available? 
If Yes, when? 
DYes D No 
DYes D No 
I get my concussion information mostly from (check all that apply): 
D required on-line training D media (TV news, sports shows, print articles) 
D coaching workshops or conferences D my own personal and/or coaching experiences 
D coaching colleagues/peers D healthcare professionals (specify who?) 
D Internet sources (please specify:) 
D Other (specify) 
I have completed concussion education training: D Yes D No 
I have completed training # of times 
I used the educational training provided by the: D CDC D NFHS D other D I am not sure 
I participated in training via: D on-line D lecture/in-person D written materials Dother 
(specify:) 
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INTERVIEW GUIDE 
Part II: Attitudes and perceptions towards concussions 
• Please describe your "concussion philosophy" 
How do you address concussions on your team (prevention, recognition, 
management) 
Team policy? Team education? 
Staff policy? 
General opinions towards concussions (seriousness, etc.). 
• Can you describe your school/athletic department concussion policy? 
Who is the "point person" for managing concussion cases? 
What suggestions/feedback do you have regarding the school policy and 
procedures? 
• What has influenced your: 
Perception of concussions? 
Management of concussions? 
• How confident do you feel when making concussion related decisions while 
coaching? 
• Please describe (at least) 1 experience you have had managing a sports-related 
Concussion while coaching: 
Probe for knowledge-based details (what signs/symptoms? Did they report 
to you or did you recognize? How long were they symptomatic before you 
noticed? etc.) 
What influenced your concussion decision-making? 
Did you encounter any challenges or barriers when making a decision? 
Can you describe how you felt during the process (self-efficacy)? 
• d. Do you feel like this is how you normally manage concussion 
situations? Are there situations when you might act differently? 
• Please describe a time you have witnessed someone else (another coach, athletic 
trainer, EMT, physician, parent, etc.) managing a sports-related 
concussion. 
Can you describe how you feel about this scenario (do you agree or 
disagree with how they managed the injury? Attitudes) 
Can you tell me about how you would have managed this situation 
differently? 
• Can you describe how your coaching practice has changed since the concussion 
education requirements? 
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APPENDIX H: INTERVIEW PARTICIPANT DEMOGRAPHICS 
Table H.l: 
Interview Participant Demographic Table 
Vl 
..... :s: ..... t.'"" Recruiting 
~ "0 ~~ Vltll ~ ~ ...... =~ method 0 0 ~ 0 ~ n ~ ,..,. ~ ;- = 
~ "'l = ~ ~=- ~ g "'"'l(JQ n ,..,. Q.n ..... 0 "0 < ,..,. 
=-
...... ~ =- = 0 ;· Q. ~ ..... =-Vl (JQ- --~o .._ "'l ~ a ~ ...... 
A FB M SUB Person 30 min Self-selected from 
survey 
Committee Chair 
contact 
B GBB M SUB Person 14min Self-selected from 
survey 
c FB M SUB Person 35 min Self-selected from 
survey 
D FB M SUB Phone 25 min Contact of family 
friend 
E FB M URB Person 45 min Committee Chair 
contact 
F VB, GBB M SUB Phone 30 min Self-selected from 
survey 
G MIH M SUB Phone 27min Personal contact 
H GSOC, F URB Person 18 min Personal contact 
TK 
I TK, FB F URB Person 16min Personal contact 
J LAX M SUB Phone 24min Committee Chair 
contact 
K LAX M RUR Phone 14min Committee Chair 
contact 
L FB M URB Phone 14min Contact of friend 
NOTE: FB =football; GBB =girls' basketball; VB= volleyball; MIH =boys' ice 
hockey' GSOC = girls' soccer; TK = track; LAX = lacrosse 
M =male; F =female 
SUB = suburban; URB = urban; RUR = rural 
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APPENDIX 1: DATA FROM PARTICIPANT INTERVIEWS 
The following tables present representative quotes from each interview participant 
transcript for major themes: 
1. Coding for Data Analysis of Interview Participant A 
2. Coding for Data Analysis of Interview Participant B 
3. Coding for Data Analysis of Interview Participant C 
4. Coding for Data Analysis of Interview Participant D 
5. Coding for Data Analysis of Interview Participant E 
6. Coding for Data Analysis of Interview Participant F 
7. Coding for Data Analysis of Interview Participant G 
8. Coding for Data Analysis of Interview Participant H 
9. Coding for Data Analysis of Interview Participant I 
10. Coding for Data Analysis of Interview Participant J 
11. Coding for Data Analysis of Interview Participant K 
12. Coding for Data Analysis of Interview Participant L 
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Coding for Data Analysis of Interview Participant A 
Major Theme EXAMPLE 
Attitude • "it' s just such a serious thing" 
• " [some coaches] will also say that any injury is handled too 
cautiously" 
• "Other [coaches] don' t want to get into it because they don' t 
want the kids off the field" 
• "during a game is probably the hardest because you don' t have 
the directed direction like during a practice." 
Concussion • "I'm sure as a younger coach ... there were times when I thought 
Education it was a "mild concussion," but we don' t use that term now." 
• " ... showed a high school football player who had a concussion, 
was out for a week allowed to play the next week and go the 
second concussion syndrome and his life was effected forever. " 
• "If there is ever a temptation to believe that this player' s ok 
when I know better, I think of that video." 
• "I'm not exactly sure what we can do to make sure it never 
happens again ... do we pull every kid who makes a mistake, 
wondering if the mistake was from a concussion?" 
• "I don' t know anyone who coaches any differently because of 
[education]. They did what they had to do, memorized a few 
answers, they passed a test." 
• "I do wonder how much you get out of the half-hour' s worth of 
training." 
• "I'm rather skeptical of all education efforts, even though I 
wouldn' t drop it." 
• "would you want somebody who went through an on-line 
training course or someone trained in that area?" 
• "here' s what could really happen, we're not exaggerating, this 
really happens to real people, and this is what happens if you ... " 
• "hopefully scare the coaches a little, let them know how serious 
it is." 
• "assigning people mentor coaches and having to write a paper at 
the end of each year about what they applied from what they 
learned; no one is going to do that, but ... " 
Division of • "I always get nervous of the doctor path because whatever you 
Responsibility do, they are so conservative." 
• "You could say that you can be really concerned about 
concussions .. . but in one case I had a kid out for three weeks 
even though her stopped having symptoms after three days ... " 
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Division of 
Responsibility, 
cont. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
"most of the parents are uninvolved." 
"notes we send home are probably forged." 
"I have not had a parent say, 'you should play my kid,' when the 
player wasn't played." 
"I sent him to the trainer, it really didn't enter my mind" 
"whatever the [AT] says goes" 
"[the decision] should be with the trainers." 
"some of [the coaches] don't want the responsibility, but they'll 
trust the trainer." 
"The reason I'd like to have it in someone else's hands is that 
it's hard." 
"no one wants it to be their say." 
"we defer to the trainers" 
"I was confident [to go to the trainer]" 
"it might be the right thing for the wrong reasons" 
"no fear in pulling him out ofthe game to talk to him." 
"Kids think that they are invincible." 
"He didn't want to be taken out of the game" 
"He was in a case where he didn't know how to get himself out 
of that situation he had put himself in .... " 
• Trainer 
• "This is the one thing you don't push- it doesn't make you 
tough, it makes you stupid in this case." 
• "it's one thing to play with a sprained ankle ... but this is too 
serious." 
• "it was basically 
• a talk at the beginning of the year that said 'don't hide it from 
the trainer, you have to tell the truth."' 
• "all of our kids have to complete the same CDC training 
• "sometimes the kids implicitly think that we don't want them to 
say it." 
• "If we catch them, they don't fight us on it." 
• "They go through all the training ... they're probably over at 
someone's house the same night...so collectively they knew the 
answers." 
• "Even if it was setting his head straight, so even from a 
coaching perspective, it made sense ... " 
• "cut down on some of the violent hits" 
• "less contact in practice" 
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Coding for Data Analysis of Interview Participant B 
CODE EXAMPLE 
Attitude • "I think it's a great thing .. .it's very important" 
• "my most concern is the safety of the child frrst...sports can 
always come second" 
• "this child's future is in your hands ... " 
• "["old-school" coaches] livening in the moment and not 
thinking about the future and I think that doesn't benefit the 
kid." 
• "I've seen coaches who are just in it for the win." 
• "I've seen coaches say, ' don't tell the trainer you hit your head,' 
because they know that' s going to take them out of the game." 
Concussion • "I have seen a couple bad concussions." 
Education • "Being a former player, so I know how it is ... " 
• "The more training you get, the best you can recognize it and 
it's easy for you to recognize with the more training." 
• Concussion knowledge and philosophy is helpful in decision-
making 
• Online training, school does separate/additional 
Division of • " [coaches] make all our decisions and we rectify with the 
Responsibility trainer" 
• "the initial person is the coach ... [get] to the parents or doctor." 
• "AD should be responsible for ensuring coaches make the right 
decisions." 
• "You have to be on top of the parents as far as concussions." 
• "Why take a chance if you say 'ok, continue to play,' and it gets 
worse and worse? 
• "No stress at all." 
• "the athlete is always going to tell you ['I'm fine"'], but you as 
a coach know that it' s always about safety." 
• "know all the [athletes] I deal with" 
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Coding for Data Analysis of Interview Participant C 
CODE EXAMPLE 
Attitude • "better safe than sorry." 
• "you see a lot of' old-school' philosophy." 
• " ... don't ever say your head hurts." 
• "'Oh, it's a pain in the [explicative] ... they go to the trainer and 
they're gone for a week or 2 ... " 
• "I've come across a lot of coaches who just care about 
winning." 
• "it's great that there is a focus on concussions." 
• "I think it's good getting it out there ... good having it more 
aware .. . " 
• "They started reporting all the concussions .. .it wasn't that the 
sport became, or the kids became less safe .. .it was just people 
were reporting it more." 
Concussion • "long-term ... ramifications." 
Education • "my playing experience in high school and college .. .is different 
than it is now." 
• "seeing the effects of guys I've played with afterwards." 
• personal experience 
• "I held my tongue a little bit just for the fact it's not my place -
he's the head coach and there's a hierarchy." 
• " Your first initial response is 'alright, I have to fill this spot' or 
'replace that player"' 
• "'now this is screwing up my depth chart"' 
• "our first thought is winning games" 
• "it's about being the best players; about victories; about 
winning" 
• "There have been times I've been tempted to ... put someone 
back in ... that's why I said it's better to get it out of our hands." 
• "In the moment, it's tough .. .in the heat of the game, it's tough." 
• "Winning is great and that's what we get paid to do, but bottom 
line is it's about the kids." 
• "Once the moment is gone, I'd rather see them healthy." 
• "I really don't think so ... coaches are kind of stuck in their way." 
• "Everyone knows what a concussion is now .. . but I don't think it 
changed [coaching]." 
• "Coaches will always view training like, 'something else I have 
to sit through."' 
• "depends on the individual coach [philosophy]" 
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Division of 
Responsibility 
• trainer 
• "Honestly, I don't know what [the policy] is." 
• trainer 
• "You don't want to get the word that someone saw the trainer 
for a head because they' re automatically out for a week." 
• "I had a relationship with the parents where they knew and 
trusted us." 
• "take it out of the hands of the coaches" 
• "have an independent person like the trainer who has no vested 
interest. .. whose first concern shouldn' t be about wins and 
losses." 
• I think I feel confident" 
• "honestly, I wasn't paying that much attention to him." 
• "You're so focused on doing other things" 
• "You need to rely on the kid a little bit more" 
• "as I've gone deeper into coaching .. .it's just keep them same, 
but at the same time you try to explain to the kids the difference 
of playing hurt and ... playing injured." 
• "give [athletes] the concussion form, we tell them, and then it's 
up to them to do it." 
• "[kids] don' t know how to plat it right...that' s what leads to 
injury .. .leading with your helmet, eyes down." 
• '"take off your helmet, there' s a warning label on the back of 
that helmet.. .I want everyone to read it out loud."' 
• "now your [explicative] is covered .. .it's their responsibility now 
too." 
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Coding for Data Analysis of Interview Participant D 
CODE EXAMPLE 
Attitude • "we take it seriously." 
• "We have certainly realized ... there ' s so much education, so 
many studies out there." 
• "being sensitive to the student-athlete." 
• "we just don' t mess around with it...as a coach, I don't want to 
see anyone get hurt." 
• "Always have to rule on the side of caution. You coach every 
kid like they 're your own child, so you want to do things that 
are going to be best for the student-athlete." 
Concussion • "I think what I've done [has educated me] ... " 
Education • "We've coached and modernized and gone along ... nothing 
based on education ... just looking at the general ways of 
practice and protecting the student-athlete." 
• " [coaches sharing] how we shook it off...some of the mistakes 
we made as young coaches." 
• "I look back .. . we were archaic." 
• "As you get older, you get wiser ... I'm much more tolerable, 
understanding person now than when I was that "I-thought-1-
knew-everything" fiery, young coach." 
• "We're educators ... teacher-coaches. I think that goes a long 
way." 
• combination 
• "to have the athletic training department was very educational" 
• "early in my career I took an athletic training course." 
• "I've attended so many programs set up for concussion 
syndrome .. . there ' s been a lot of sharing." 
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Division of • head coach, answers to AD and AT 
Responsibility • head coach in consultation with trainer 
• "Biggest thing is involving the parents ... " (since they have the 
athletes at home after practice) 
• " [that] would not be my decision, that would be made by the 
trainer." 
• "I'm coaching in the game and they' re dealing with a very 
critical situation behind me .. . " 
• "Communication with a 14 or 15 year old that could be scared 
or whatever." 
• "If you do things properly, do not lead with your head ... proper 
tackling and proper technique go a long way." 
Coding for Data Analysis of Interview Participant E 
CODE EXAMPLE 
Attitude • "concussions are a major concern today." 
• "we still don' t have all the answers .. . so that's why we' re going 
to be overly conservative." 
• " [Coaches] are sensitive to concussions." 
• "We had just as many injuries before, but they were never 
diagnosed." 
• "old-school people ... " 
• "Competiveness of the sport can sometimes dominate 
safety ... competiveness can get the best of us in those 
situations." 
• '" you want me to change my tackling technique to make it 
safer, but that guy over there is going to beat me. Over there is 
not changing his and he has got an advantage." ' 
• "'here I am, a young coach trying to win and establish myself 
and if we go 0-10, I'm going to be fired. " 
• "goes through the head coach." 
Concussion • "It' s certainly something that we can identify with both as a 
Education player and as a coach with our players." 
. "Having played the game, most coaches ... themselves ... get it; 
they get that it's an issue." 
• Education has helped decrease the pressure that coaches put on 
athletic trainers 
• "If there' s anything that coaches get out of [education] .. .it's 
that we stay out of [decision-making], but sad to say that the 
toughest situations are when we don' t have a medical 
professional on the side." 
• "As much of it is a pain in the neck for coaches to take 
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time ... they all know it's something that needs to be done." 
• "It's not fun to take that time, but I think it's the right thing to 
do." 
• all of the above 
• the online education is a "central clearinghouse for different 
information" 
Division of • head coach to the school nurse 
Responsibility • ideally trainer 
• told a story about a sprained thumb and the athlete was having 
surgery within two days rather than waiting until the season 
was over. His point was that doctors are often too conservative. 
• "We're at the whim of individual doctors ... our kids in the city 
have a major difficulty getting back. .. " 
Division of • "what's more difficult is getting the kid back out.: 
Responsibility, • "One of our bigger concerns is that the parents understand that 
cont. some of the symptoms don't manifest themselves until they get 
home ... our parents are educated on that fact." 
• "Probably doing the right thing with the parents in the forms 
they have to fill out, but I'm not confident that's going to be 
real thoroughly done." 
• "fill out a form with parents at home and sign it that gives the 
details. How much of it is actually sinking in?" 
• "The only solution is 'you're out"' 
• "getting them off of the field, that's the easy part." 
• "Puts a lot more burden on the coach." 
• "someone concussed on the sideline and I'm afraid to leave 
him alone, but...you've got another 30, 40, 50, 60 kids you are 
responsible for." 
• "our biggest concern with the kids .... they have to speak up." 
• "We need [athletes] honesty." 
• "One of the biggest challenges is you're dealing with an 
adolescent 13, 14, 15, 16 year old who has all sorts of things 
going on inside his head anyway about, 'am I tough 
enough?' ... " 
• "We do a session where we talk about it with athletes" 
• "Concussions ... we're being conservative, speak up, you're 
going to rest, we' 11 get you checked." 
• "The threat of concussions is changing the way coaches 
practice. We don't do a lot of hitting." 
• "We need to teach better, we need to teach smarter, we need to 
research the game and contact and contact with the head." 
• "Organizations are in a better position to do research because 
they don't have the win-loss results at the end of the day." 
• "fmding the safest methods to use." 
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• "Teaching contact a little differently." 
• "I cannot show them a Pop Warner tape and they are going to 
believe in this." 
• "read the liability on the back of the helmet." 
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Coding for Data Analysis of Interview Participant F 
CODE EXAMPLE 
Attitude • "Playing it on the safer side is at least my philosophy at this 
point." 
• "Even if you're wrong, you're better off...let's be cautious . 
Better safe than sorry." 
• "We are helping the kids and that's what we're supposed to be 
doing." 
• "If we're doing our jobs, especially at the high school or even 
college ... [competiveness] can't really be a factor. " 
Concussion • "concussions in our media ... talking about the injuries and the 
Education people and the trauma that has or may correlate ... to what extent 
with depression or suicide." 
• " ... a college lacrosse player with a few pretty severe 
concussions came in to talk to the faculty ... good to hear from 
someone who you don't expect it from." 
• "it' s eye-opening .... because everyone's perception and the way 
it's even portrayed in the media .. .it's football and concussions. 
Coaching [my sport], I've seen two ... not another sport where 
you necessarily put the two things together." 
• "more alert to [concussions]" 
• "What percentage of people are reading it word for word? Or 
are they just glossing over it?" 
• combination: online course, SLI lecture, media, personal 
reading and research 
Division of • "There's no real kind of hesitation ... 'let's go see the trainer."' 
Responsibility • "not in the right place to play anyway." 
• "the more difficult decisions are when you don't catch it and 
the student-athlete doesn' t say anything" 
• "Address it at the beginning with the athletes of each season." 
• Baseline testing and CDC training 
• "When those come up, or when they happen, I think that's 
when we will address it again." 
• Discusses with staff: being on the cautious side, 
communicating with the AT, communication with home 
• " [need to] have everyone on the same page and I think that 
means teachers, coaches, parents, students ... " 
• register with the student-athlete 
• "should have a concussion ... evening or introduction night." 
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Coding for Data Analysis of Interview Participant G 
CODE EXAMPLE 
Attitude • "I will always tend to err on the side of caution." 
• "err on the side of ... extreme caution." 
• "Its just something you learn not to fool around with no matter 
what." 
• "I think it's definitely important. I don't think it's overblown at 
all." 
• "More aware of concussions" 
Concussion • "You see professional athletes ... really suffering ... you can see 
Education the long-term effects with these guys." 
• Told story of his student-athlete who was hit in the head and 
'didn't know what he had for breakfast.' "That's our 
enforcement." 
• "Years and years ago, you got your bell rung and you put your 
helmet back on ... at least [the last] five years for me, the 
literature that' s come out, the training ... " 
• coaching workshops, online & printed materials (non-
CDC/NFHS) 
Division of • "get them off the bench and get them to someone who can 
Responsibility professionally look at them." 
• "because the trainer is there .. .it takes the onus off the coach." 
• "It is important to be strong and say, 'no, you're not going to 
play." 
• " ... yet he still wants to play" 
• " ... 13 year old boys ... everything is starting to sprout and that 
testosterone is through the roof and, 'now I can hit people ... "' 
• hand out a "cheat sheet" prior to the season with signs and 
symptoms 
• "address in the beginning of the season, how and what we're 
going to do, and what to look for, and make sure we understand 
the signs and symptoms ... " 
• "USA Hockey instituted a "no-checking" in Peewee now." 
• "I haven't been exposed to [the policy]" 
• "[parents] are very supportive." 
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Coding for Data Analysis of Interview Participant H 
CODE EXAMPLE 
Attitude • "rather be safe than sorry." 
• "I don't want somebody to have a long-term effect, so I'd rather 
be cautious." 
Concussion • "the educational piece about it being ... a traumatic brain injury 
Education and just watching .. . the effects and dangers ifthey return to play 
too soon." 
• "What has been shown in the media ... and articles about...the 
long-term effects." 
• "I am definitely thinking about preventing a further injury." 
• "Any kind of impact, I want them out. Just to kind of monitor 
and evaluate." 
• "Ifl see something .. .I'm definitely going to pull that student 
out." 
• "No, because I feel like you can multitask while you do that." 
• online education, workshops & conferences, healthcare 
professionals 
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Division of • athletic trainer and coach 
Responsibility • "I think the hard part is not knowing the return to play part." 
• "helpful if [the policy] was written." 
• defer to athletic trainer on concussions 
• "the difference in policy and doctor instructions ... " (need to be 
clearer) 
• "what makes the most sense is a school wide .. . training that 
would involve trainers, school nurse, coaches, and 
administration ... " 
• Two points: (1) parents don' t want to pay the costs of a doctor 
or ER; and (2) react abruptly and say, "you're never playing 
again." 
• "I should trust the medical profession, I don't want to be the 
one who makes that decision and something goes wrong." 
• "I do have to rely on self-report" 
• "There's going to be aches and pains with sports, so I think that 
is also .. . the challenge of having the conversation." 
• "Probably does make sense to have a conversation with the 
players around concussions" 
• No, does not address it with the team . 
• "definitely had conversations about concussions and ... the 
protocol at the school as well." 
• "A lot more cautious with contact drills." 
Division of • "I definitely don't do as many headers in practice." 
Responsibility, 
cont. 
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Coding for Data Analysis of Interview Participant I 
CODE EXAMPLE 
Attitude 
Concussion 
Education 
Division of 
Responsibility 
• "I prefer to err on the side of caution." 
• " [the athlete's] life is in [the trainer's] hands and we don't 
want to be responsible for it if anything should happen." 
• "For the safety of the kids ... you have to do wh~t is most 
important and take care of your brain." 
• "the rest of the game really isn't as important as the kid's rest 
of their life." 
• "The coach was like, 'oh yeah, you know, he's just being a 
baby. They're just so strict with concussions now ... " 
• "different football coaches have different ideas about what a 
concussion is and how to treat it." 
• "There's just people stuck in that mindset that concussions 
aren't a big deal unless you do get knocked out." 
• " [injury] wasn' t addressed until after .. . mainly 
because ... worried about depth of the squad or they're a good 
player and they need to play." 
• "head coaches manage concussions .. .it' s tough when you' re 
not the head coach." 
• "When you' re short of numbers ... ' I just need this kid to play"' 
• "how good of a player they are" 
• "My own experiences as a football player." 
• " ... seeing teammates .. . " 
• "knowing from my own experience and seeing how my 
teammates and kids that I coach suffer, I think I take it more 
seriously." 
• '"Oh, this is actually a bigger deal than everyone used to make 
is out to be."' 
• "more aware of concussions" 
• "I can honestly say that I don' t watch it, I just answer the 
questions." 
• coaching and _Qersonal exi>_eriences 
• coach and athletic trainer 
• trainer 
• "I don't think parents really understand what it is" 
• "I leave it up to the trainer." 
• "I feel pretty confident" 
• "just because you know the answer to the questions doesn't 
mean that you're going to do the right thing in the right 
situation." 
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• "If a coach tells me I have to sit, that's when they fight it." 
• "Kids are afraid to say anything to the coach." 
• "I don' t think kids really understand it...showing them 
examples or having other kids who had concussions come talk 
might be more useful." 
• "Students need to understand more of what it is." 
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Coding for Data Analysis of Interview Participant] 
CODE EXAMPLE 
Attitude • "When push comes to shove ... they are more important to me 
as people than putting numbers up on a scoreboard." 
• "The competitive urge is always there ... " 
• "You want to do anything you can to win ... but, at the same 
time [sportl is a game, fsportsl end." 
Concussion • "research that has shown how really scary these things can 
Education be." 
• " ... because of research, because ofthe long-term effects." 
• "Just seeing what.. .information has been exposed on the 
long-term effects of concussions." 
• "documentaries where football players, who are considered 
some of the toughest guys out there, they ' re having these 
long-term effects ... people are starting to see that this is 
reality." 
• Told story of a student he had who was out for 7 months of 
school due to concussion symptoms 
• "I myself have suffered." 
• "the experiences that you have ... you ... just develop ... a sense 
of the knowledge from there." 
• " [education] has me more aware ofthe facts." 
• "I'll look for it more." 
• "more people are very aware of it, and they're looking for it 
and doing the right thing." 
• combination: trainer, online, colleagues 
Division of • collaborative 
Responsibility • "there's no formal, 'here ' s the policy, here ' s what we're 
doing to protect your kid." 
• "somebody with medical background ... who knows how to 
diagnose ... with a good knowledge of what concussions look 
like ... ample medical background ... most likely a trainer." 
• " .. . coaching staff, trainers, athletic directors all being on the 
same page and communicating." 
• "One thing that gets left out is .. . parents and families of these 
student -athletes." 
• "It' s never really an easy decision, but...it's the right thing 
and it really should be." 
• "So, while you are in the middle of coaching a game and 
trying to make sure this kid is ok. .. " 
• " [kidsl think they ' re fme and that's completely 
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understandable with the 16, 17 year old kid when you think 
you know everything." 
• "Perception that kids have .. .it's almost like a weakness if 
somebody comes down with a concussion." 
• "Establishes a good trust between players and coaches." 
• "Have the kids understand first and foremost their safety 
and welfare is my concern rather than winning a game." 
• "read information on actual protective equipment" 
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Coding for Data Analysis of Interview Participant K 
CODE EXAMPLE 
Attitude • "not worth taking that risk." 
Concussion • "research and seeing on the news things like what can 
Education happen later in life." 
• "Doing a little bit of growing up in that transition from 
player to coach, you realize you have to look out for the 
safety of your guys versus winning a game." 
• "Definitely personal experience" 
• online education, personal experience, healthcare 
professionals, coaching workshops 
Division of • trainer and coach 
Responsibility • "It was a close game and the player who was hurt did want 
to go back in, but the trainer and myself knew that wasn't 
an option." 
• "It's something I tell them to take seriously" 
• "Maybe if the players knew a little bit more about it 
because they might not know some of the risks that they are 
putting themselves at." 
.. 
"We were educated pretty well at the college level as 
players, but, like I said, I don't really see high school kids 
getting their education." 
• "I'll continue to change the way I talk to my players about it 
and warn them a little bit more." 
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Coding for Data Analysis of Interview Participant L 
CODE EXAMPLE 
Attitude • "We believe that this is no joke." 
• "You just don' t want a kid to get hurt." 
• "it was a close game and the player wanted to go back in, so 
that...added a little stress to it." 
Concussion • "media ... because it's become huge." 
Education • "I became more strict on how I treated a head injury." 
• "I played football with a kid ... [he wasn't] allowed to play 
contact sports anymore because he kept rushing himself back. .. " 
• "Definitely the online training" 
• peers, self-research, written materials 
Division of • athletic trainer 
Responsibility • "I think it should be a combination ... the athletic trainer should 
have the final say, but the coach needs to feel comfortable 
also." 
• "Parents are usually pretty good about it." 
• "Automatically need to go see the trainer." 
• "I'm pretty confident in my process." 
• "Kids are stubborn and you get kids who will tell you anything 
to be able to play." 
• "Kids think that they're tough and they're doing the right thing 
for their team." 
• "stress the importance of it and make sure [athletes] understand 
how important it is that they don't take it lightly." 
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Appendix J: Results from Independent T-Tests on the Effects of Usage versus Non-
Usage of Informal Educational Resources on Each Dependent Variable 
This Appendix contains all t-test results from informal educational resources (IV) 
and each dependent variable that describe participants' knowledge, attitude, and 
perceptions. Statistically significant results are also displayed in Chapter Four: Results 
organized by research question. 
Tables: 
1. Effects ofUsing Required Online Training Programs for Concussion Information 
on Dependent Variables 
2. Effects of Using Media for Concussion Information on Dependent Variables. 
3. Effects of Coaching Workshops or Conferences for Concussion Information on 
Dependent Variables 
4. Effects of Using Personal or Coaching Experiences for Concussion Information 
on Dependent Variables. 
5. Effects of Using Coaching Colleagues or Peers for Concussion Information on 
Dependent Variables 
6. Effects of Using Healthcare Professionals for Concussion Information on 
Dependent Variables 
7. Effects of Using Internet Sources for Concussion Information on Dependent 
Variables 
Note all t-tests performed at an alpha level (p..:S 0.05) 
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Table J.1: 
Effects of Using Required Online Training Programs for Concussion Information on 
Dependent Variables 
Uses Online Training 
YES NO t df 
M(SD) M(SD) 
Knowledge of concussion 30.24 31.71 -0.97 102 (3.87) (4.5) 
Knowledge of the law 8.66 6.57 1.34 6.2 (1.94) (4.08) 
Learned new information 3.7 3.2 1.13 100 (0.96) (1.1) 
Changed view on concussions 3.46 2.6 1.63 100 (1.15) (1.341 
Changed practice (management) 3.61 2.67 1.9 101 (1.18) (1.21) 
General seriousness towards concussions 4.72 4.57 0.64 102 (0.59) (0.79) 
Feel knowledgeable about concussions 4.16 4.0 0.38 6.21 (0.57) (1.15) 
Feel prepared to make concussion 4.0 3.86 0.26 6.26 
management decisions (0.79) (1.46) 
Feel they have the skills to make 3.86 4.0 0.59 6.18 
concussion decisions (1.46) (0.79) 
Feel concussion education is important as 4.42 4.42 
-0.03 102 
a coach (0.57) _(0.79) 
Feel there is too much hype about 3.45 3.71 
-0.55 102 
concussions (1.18) (1.6) 
Feel there is appropriate concern over 4.03 4.43 
-1.3 102 
concussiOns (0.77) (0.98) 
Feel concussions are serious in their sport 3.68 3.0 1.4 100 (1.15) (1.26) 
Feel concussions are treated too 3.52 4.5 
-2.29* 101 
conservatively (1.04) (0.55) 
Feel confident managing scenario 1 4.72 4.71 0.02 102 (0.52) (0.49) 
Feel confident managing scenario 2 4.39 4.29 0.39 102 (0.67) (0.95) 
Feel confident managing scenario 3 4.39 5.0 -8.6* 91.0 (0.68) (0.0) 
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Table J.2: 
Effects of Using Media Sources for Concussion Information on Dependent Variables 
Uses Media Sources 
YES NO t df 
M(SD) M(SD) 
Knowledge of concussion 
30.84 30.18 0.74 102 (3.35) (4.08) 
Knowledge of the law 8.84 8.42 0.84 102 (2.48) (2.09) 
Learned new information 3.88 3.62 1.15 100 (0.99) (0.96) 
Changed view on concussions 3.46 2.6 1.63 100 (1.15) (1.34) 
Changed practice (management) 3.67 3.52 0.53 101 (1.34) (1.15) 
General seriousness towards concussions 4.88 4.66 2.23* 81.92 (0.33) (0.66) 
Feel knowledgeable about concussions 4.2 4.14 0.43 102 (0.71) (0.59) 
Feel prepared to make concussion 4.04 3.97 0.34 102 
management decisions (1.02) (0.78) 
Feel they have the skills to make concussion 4.2 4.15 0.28 102 decisions (0.91) (0.68) 
Feel concussion education is important as a 4.6 4.37 1.75 
coach (0.56) (0.58) 102 
Feel there is too much hype about 3.68 3.41 0.99 102 
concussiOns (1.31) (1.17) 
Feel there is appropriate concern over 4.2 4.01 1.04 102 
concussions (0.76) (0.79) 
Feel concussions are serious in their sport 4.09 3.51 2.15* 100 (1.0) (1.01) 
Feel concussions are treated too 3.75 3.52 0.95 
conservatively (1.15) (1.01) 101 
Feel confident managing scenario 1 4.8 4.69 0.91 101 (0.41) (0.54) 
Feel confident managing scenario 2 4.36 4.39 -0.21 102 (0.7) (0.69) 
Feel confident managing scenario 3 4.58 4.38 1.3 96 (0.72) (0.66) 
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Table J.3: 
Effects of Using Coaching Workshops or Conferences as a Source for Concussion 
Information on Dependent Variables 
Uses Workshop or 
Conference 
YES NO df M(SD) M(SD) t 
Knowledge of concussion 30.27 30.41 
-0.18 102 (3.86) (4.0) 
Knowledge of the law 9.04 7.94 2.52* 58.51 (1.02) (2.9) 
Learned new information 3.8 3.53 1.38 86.69 (0.85) (1.08) 
Changed view on concussions 3.45 3.38 0.31 100 (1.09) (1.26) 
Changed practice (management) 3.55 3.56 -0.07 101 (1.18) (1.21) 
General seriousness towards concussions 4.71 4.71 -.04 102 (0.57) (0.65) 
Feel knowledgeable about concussions 4.18 4.12 0.47 79.17 (0.47) (0.75) 
Feel prepared to make concussion management 3.98 4.0 
-0.11 102 decisions (0.87) (0.91) 
Feel they have the skills to make concussion 4.22 4.1 0.8 102 decisions (0.63) (0.85) 
Feel concussion education is important as a 4.44 4.41 0.24 . 102 
coach (0.54) (0.64) 
Feel there is too much hype about concussions 3.36 3.59 -0.96 102 (1.21) (1.21) 
Feel there is appropriate concern over 3.93 4.2 
-1.81 102 
concussions (0.72) (0.84) 
Feel concussions are serious in their sport 3.7 3.56 0.61 100 (1.09) (1.24) 
Feel concussions are treated too conservatively 3.53 3.63 -0.47 101 (1.07) (1.02) 
Feel confident managing scenario 1 4.76 4.67 0.85 101 (0.43) (0.59) 
Feel confident managing scenario 2 4.45 4.31 1.1 102 (0.6) (0.77) 
Feel confident managing scenario 3 4.37 4.5 -0.99 96 (0.66) (0.69) 
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Table 1.4: 
Effects of Using Personal or Coaching Experiences as a Source for Concussion 
Information on Dependent Variables 
Uses Experiences 
YES NO df M(SD) M(SD) t 
Knowledge of concussion 30.29 28.53 1.66 88.32 (4.48) (6.33) 
Knowledge of the law 8.36 7.71 1.18 108 (2.66) (3.09) 
Learned new information 3.61 3.76 -0.8 100 (0.97) (0.97) 
Changed view on concussions 3.34 3.52 -0.79 100 (1.1) (1.24) 
Changed practice (management) 3.54 3.57 -0.16 101 (1.14) (1.26) 
General seriousness towards concussions 4.74 4.68 0.47 102 (0.48) (0.73) 
Feel knowledgeable about concussions 4.23 4.06 1.35 102 (0.63) (0.6) 
Feel prepared to make concussion management 4.09 3.87 1.3 102 decisions (0.85) (0.82) 
Feel they have the skills to make concussion 4.25 4.06 1.25 102 decisions (0.79) (0.67) 
Feel concussion education is important as a 4.49 4.34 1.31 102 
coach (0.54) (0.64) 
Feel there is too much hype about concussions 3.35 3.62 -1.12 102 (1.23) (1.17) 
Feel there is appropriate concern over 4.12 3.98 0.93 102 
concusswns (0.66) (0.92) 
Feel concussions are serious in their sport 3.82 3.41 1.74 80.76 (0.97) (1.33) 
Feel concussions are treated too conservatively 3.38 3.81 -2.14* 101 (1.12) (0.9) 
Feel confident managing scenario 1 4.79 4.64 1.41 79.03 (0.41) (0.61) 
Feel confident managing scenario 2 4.42 4.34 0.59 102 (0.65) (0.73) 
4.56 4.28 
Feel confident managing scenario 3 (0.61) (0.72) 2.05* 96 
244 
Table J.5: 
Effects of Using Coaching Colleagues or Peers as a Source for Concussion Information 
on Dependent Variables 
Uses Colleagues 
YES NO do M(SD) M_(SDJ t 
Knowledge of concussion 30.04 30.43 -0.5 53.8 (3.09) (4.15) 
Knowledge of the law 8.96 8.38 1.61 102 (2.07) (2.21) 
Learned new information 3.92 3.6 1.87 70.59 (0.58) (1.04) 
Changed view on concussions 
3.38 3.44 
-0.22 (1.13) (1.18) 100 
Changed practice (management) 3.72 3.5 0.8 101 (1.21) (1.19) 
General seriousness towards concussions 4.72 4.71 0.08 102 (0.54) (0.62) 
Feel knowledgeable about concussions 4.12 4.16 -0.31 102 (0.53) (0.65) 
Feel prepared to make concussion management 3.72 4.08 
-1.87 102 decisions (0.84) (0.83) 
Feel they have the skills to make concussion 4.2 4.15 0.28 102 decisions (0.58) (0.79) 
Feel concussion education is important as a 4.40 4.43 
-0.23 102 
coach (0.58) (0.59) 
Feel there is too much hype about concussions 3.24 3.54 -1.1 102 (1.23) (1.2) 
Feel there is appropriate concern over 4.04 4.06 
-0.13 102 
concussions (0.73) (0.81) 
Feel concussions are serious in their sport 3.52 3.68 -0.58 100 (1.19) (1.15) 
Feel concussions are treated too conservatively 3.4 3.63 -0.95 101 (1.08) (1.03) 
Feel confident managing scenario 1 4.52 4.78 -1.74 29.38 (0.71) (0.42) 
Feel confident managing scenario 2 4.2 4.44 -1.55 102 (0.76) (0.66} 
Feel confident managing scenario 3 4.04 4.55 -3.41 96 (0.6) (0.93) 
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Table J.6: 
Effects of Using Healthcare Professionals as a Source for Concussion Information on 
Dependent Variables 
Uses Healthcare 
Professionals 
YES NO do M(SD) M(SD) t 
Knowledge of concussion 30.89 30.02 1.11 102 (3.74) (3.99) 
Knowledge of the law 8.66 8.44 0.49 102 (2.36) (2.08) 
Learned new information 3.84 3.58 1.46 99.89 (0.65) (1.1) 
Changed view on concussions 3.16 3.57 -1.71 100 (1.12} (1.17) 
Changed practice (management) 3.37 3.67 -1.21 101 (1.17) (1.2) 
General seriousness towards concussions 4.82 4~65 1.46 98.89 (0.45) (0.67) 
Feel knowledgeable about concussions 4.16 4.15 0.05 102 (0.49) (0.68) 
Feel prepared to make concussion management 4.03 3.97 0.33 102 decisions (0.72) (0.91) 
Feel they have the skills to make concussion 4.26 4.11 1.05 102 decisions (0.60) (0.81) 
Feel concussion education is important as a coach 4.34 4.47 -1.07 102 (0.53) (0.61) 
Feel there is too much hype about concussions 3.55 3.42 0.52 102 (1.18) (1.23) 
Feel there is appropriate concern over 4.08 4.05 0.21 102 
concussiOns (0.85) (0.75) 
Feel concussions are serious in their sport 3.68 3.61 0.25 100 (1.13) (1.18) 
Feel concussions are treated too conservatively 3.71 3.49 1.02 101 (1.04) (1.05) 
Feel confident managing scenario 1 4.84 4.65 2.11* 99.88 (0.37) (0.57) 
Feel confident managing scenario 2 4.53 4.3 1.61 102 (0.6) (0.72) 
Feel confident managing scenario 3 4.31 4.5 -1.38 96 (0.67) (0.67) 
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Table J.7: 
Effects of Using Informal Internet Sources for Concussion Information on Dependent 
Variables 
Uses Internet 
Sources 
YES NO do M(SD) M(SD) t 
Knowledge of concussion 31.0 30.17 0.87 102 (2.95) (4.11) 
Knowledge of the law 9.0 8.4 1.13 102 (I. 79) (2.26) 
Learned new information 4.0 3.6 2.38* 54.25 (0.56) (1.03) 
Changed view on concussions 3.5 3.4 0.39 36.02 (0.95) (1.22) 
Changed practice (management) 3.6 3.54 0.19 101 (1.1) (1.22) 
General seriousness towards concussions 4.81 4.69 0.83 102 (0.4) (0.64) 
Feel knowledgeable about concussions 4.1 4.17 -0.48 102 (0.77) (0.58) 
Feel prepared to make concussion management 3.86 4.02 
decisions (0.96) (0.81) -0.81 102 
Feel they have the skills to make concussion 4.05 4.19 
-0.8 102 decisions (1.02) (0.65) 
Feel concussion education is important as a coach 4.33 4.44 -0.78 102 (0.58) (0.59) 
Feel there is too much hype about concussions 3.86 3.37 1.66 102 (1.24) (1.19) 
Feel there is appropriate concern over concussions 4.14 4.04 0.55 102 (0.91) (0.76) 
Feel concussions are serious in their sport 3.65 3.63 0.06 100 (1.14) (1.17) 
Feel concussions are treated too conservatively 3.55 3.58 -0.11 101 (0.89) (1.08) 
Feel confident managing scenario 1 4.86 4.68 1.77 46.29 (0.36) (0.36) 
Feel confident managing scenario 2 4.43 3.67 0.33 102 (0.6) (0.86) 
Feel confident managing scenario 3 4.44 4.15 -0.36 96 (0.68) (0.93) 
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Appendix K: Results from Independent T-Tests on the Effects of Participation 
versus Non-Participation in Formal Educational Training on Each Dependent 
Variable 
This Appendix contains all t-test results from formal educational training (IV) and 
each dependent variable that describe participants' knowledge, attitude, and perceptions. 
Statistically significant results are also displayed in Chapter Four: Results organized by 
research question. 
Tables: 
1. Effects of Participating in Formal Online Concussion Education on Dependent 
Variables. 
2. Effects of Participating in In-Person Concussion Education on Dependent 
Variables 
3. Effects of Participating in Written Materials for Concussion Education on 
Dependent Variables. 
Note all t-tests performed at an alpha level (p....:S 0.05) 
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Table K.1: 
Effects of ParticipatinJ? in Formal Online Concussion Education on Dependent Variables 
Uses Online Education 
YES NO df M(SD) M(SD) t 
Knowledge of concussion 30.29 31.0 -0.46 102 (3.94) (3.65) 
Knowledge of the law 8.66 6.57 1.34 6.2 (1.94) (4.08) 
Learned new information 3.65 4.2 -1.25 100 (0.98) (0.45) 
Changed view on concussions 3.42 3.4 0.04 100 (1.18) (0.89) 
Changed practice (management) 3.56 3.33 0.46 101 (1.22) (0.82) 
General seriousness towards concussions 4.7 4.86 -0.66 102 (0.62) (0.38) 
Feel knowledgeable about concussions 4.18 3.86 0.78 6.26 (0.58) (1.07) 
Feel prepared to make concussion management 4.01 3.71 0.9 102 decisions (0.8) (1.38) 
Feel they have the skills to make concussion 4.18 3.86 0.59 6.18 decisions (0.67) (1.46) 
Feel concussion education is important as a 4.43 4.29 0.64 102 
coach (0.58) (0.76) 
Feel there is too much hype about concussions 3.42 4.14 -1.54 102 (1.21) (0.9) 
Feel there is appropriate concern over 4.03 4.43 
-1.3 102 
concusswns (0.78) (0.79) 
Feel concussions are serious in their sport 3.69 2.83 1.77 100 (1.15) (0.98) 
Feel concussions are treated too conservatively 3.58 3.5 0.18 101 (1.03) (1.38) 
Feel confident managing scenario 1 4.72 4.71 0.02 101 (0.52) (0.49) 
Feel confident managing scenario 2 4.39 4.29 0.39 102 (0.67) (0.95) 
Feel confident managing scenario 3 4.41 4.67 -0.89 96 (0.68) (0.52) 
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Table K.2: 
Effects of Participating in Formal In-Person Concussion Education on Dependent 
Variables 
Uses In-Person 
Education 
YES NO df M(SD) M(SD) t 
Knowledge of concussion 29.94 30.52 -0.71 102 (3.86) (3.94) 
Knowledge of the law 9.12 8.24 2.61 * 97.3 (0.89) (2.53) 
Learned new information 4.03 3.51 2.96* 85.23 (0.73) (1.02) 
Changed view on concussions 3.42 3.42 0.02 100 (1.23) (1.14) 
Changed practice (management) 3.58 3.54 0.13 101 (1.25) (1.18) 
General seriousness towards concussions 4.67 4.73 -0.52 102 (0.6) (0.61) 
Feel knowledgeable about concussions 4.27 4.1 1.33 102 (0.52) (0.66) 
Feel prepared to make concussion management 4.18 3.9 1.59 102 decisions (0.64) (0.91) 
Feel they have the skills to make concussion 4.39 4.06 2.21* 102 decisions (0.61) (0.77) 
Feel concussion education is important as a 4.58 4.35 1.83 102 
coach (0.56) (0.59) 
Feel there is too much hype about concussions 3.67 3.38 1.13 102 (1.14) (1.23) 
Feel there is appropriate concern over 4.12 4.03 0.56 102 COnCUSSIOnS (0.7) (0.83) 
3.64 3.64 
Feel concussions are serious in their sport (1.19) (1.15) -0.01 100 
Feel concussions are treated too conservatively 3.58 3.57 0.02 101 (1.12) (1.02) 
Feel confident managing scenario 1 4.94 4.62 3.95* 100.9 (0.25) (0.57) 
Feel confident managing scenario 2 4.45 4.35 0.71 102 (0.67) (0.7) 
Feel confident managing scenario 3 4.44 4.42 0.09 96 (0.67) (0.68) 
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Table K.3: 
Effects of Participating in Formal Written Materials for Concussion Education on 
Dependent Variables 
Uses Written Materials 
YES NO df M(SD) M(SD) t 
Knowledge of concussion 29.95 30.42 -0.48 102 (4.67) (3.74) 
Knowledge of the law 8.89 8.44 0.83 102 (1.2) (2.34) 
Learned new information 4.11 3.58 2.62* 34.59 (0.74) (0.99) 
Changed view on concussions 3.68 3.36 1.09 100 (1.34) (1.12) 
Changed practice (management) 3.74 3.51 0.74 101 (1.33) (1.17) 
General seriousness towards concussions 4.68 4.72 -0.22 102 (0.58) (0.61) 
Feel knowledgeable about concussions 4.32 4.12 1.26 102 (0.67) (0.61) 
Feel prepared to make concussion management 4.11 3.96 0.66 102 decisions (0.81) (0.85) 
Feel they have the skills to make concussion 4.16 4.16 
-0.04 102 decisions (0.83) (0.72) 
Feel concussion education is important as a 4.63 4.38 1.73 102 
coach (0.5) (0.6) 
Feel there is too much hype about concussions 3.58 3.45 0.43 102 (1.22) (1.21) 
Feel there is appropriate concern over 4.16 4.03 0.31 102 
concussiOns (0.83) (0.78) 
Feel concussions are serious in their sport 3.79 3.6 0.63 100 (1.23) (1.15) 
Feel concussions are treated too conservatively 3.79 3.52 1.0 101 (0.85) (1.08) 
Feel confident managing scenario 1 4.79 4.7 0.67 101 (0.42) (0.53) 
Feel confident managing scenario 2 4.42 4.38 0.26 102 (0.69) (0.69) 
Feel confident managing scenario 3 4.68 4.37 1.87 96 (0.58) (0.68) 
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APPENDIX L: Qualitative Data Memos 
Memo 1 - I found that this interview went generally well for the first interview for data 
collection. I feel that in future interviews I should probe and return to questions more 
often to get greater detail, however, it seems that this interview participant provided 
consistent information and opinions throughout the interview. The pilot interviews were 
useful in being able to anticipate which questions needed further probing and ways to 
rephrase the questions to facilitate the participant's ability to understand and answer. 
Some questions at the end of the interview were indirectly related to the topic, but may 
prove a useful discussion point for recommendations in the conclusion of the study. 
Key ideas: lots of experience; cautious; challenges due to sports; ATs' job 
Memo 2 - This interview did not go as in-depth as I would have liked due to some timing 
constraints. The coach self-selected from the survey because he felt that this topic is 
important, but he did not expand upon his answers as much as I would have liked, and 
even probing questions were at times unsuccessful in getting the participant to talk freely 
or expansively. He was confident in his coaching practices and provided consistent 
answers. He had interesting suggestions and feedback, which I would be interested to see 
if other coaches have similar ideas. It seems that sports other than football , although 
statistically high concussion incidences do not seem to provide the broad or detailed 
coaching experiences I was hoping for. 
Key ideas: cautious; consistent; lots of coaching experience; personal experience; 
collaborative management 
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Memo 3 - This interview was great. I felt as though the coach was honest about having 
conflicts of interest, providing some insight into some of the differing opinions within the 
coaching community. He was very interested in the topic and my study, and so he was 
excited to have his opinions heard. This coach's answers and experiences aligned with 
the themes that I thought I would find going into this study. I will continue to be careful 
not to lead participants too much in these directions, but I have consistently asked each of 
the coaches about their experiences regarding potential barriers that I found in literature 
(i.e. influence of parents, athlete under-reporting, sports culture, etc.), but have allowed 
for coaches to answer based on their own experiences (e.g. parent's are supportive of 
removal from play; but, some do push for playing through injuries). 
I am interested to see how the rest of the interviews unfold since the current 
picture shows all ends ofthe spectrum. It has been difficult to find a variety of sports 
coaches, and football coaches seem to be willing to be interviewed most often. 
Key ideas: challenges of sports culture; personal & coaching experiences; ATs' 
job 
Memo 4 - This interview was good. I felt like he was very honest and had a perspective 
that I would expect generally - not too extreme on either end and had volunteered 
because he was asked to and not because he had a passionate outlook on concussions one 
way or the other. I found this to be useful and helping to support many of the themes I 
have heard or was expecting to hear. 
Key ideas: lots of coaching experience; older coach= better view; good 
relationship with AT/trusts to make decisions (wants no input) 
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Memo 5 - This interview was the best yet! It had me asking questions well beyond the 
scope of what I had originally outlined. This coach's diverse and long experience gave a 
perspective that I could never have probed. He really highlighted that responsibility 
needs to be shared; especially at the governing and organizational level to make sure 
competitive and other barriers are lessened or removed. 
Key ideas: lots of different experiences; lots of education experiences; ATs' job; 
challenges of sports culture 
Memo 6- Another great interview that is really widening my perspective as to what I had 
come into this project thinking. Although factors such as a small sample or participants 
self-selecting and may therefore be coaches who are more cautious, exist, I feel like the 
results of these interviews may begin to show that educational efforts are beneficial and 
(reported as) effective, future efforts may need to focus more on larger organizations 
(rule changes, funding, support, etc.) and parent, community, and athlete education to 
ensure that concussions are being recognized properly and therefore managed 
appropriately. 
Key ideas: non-contact sports; in-person education/lecture; educator 
Memo 7 - This interview was helpful because I learned a lot about the hockey culture 
and structure that I did not know. This coach was able to provide insight into both a high 
school structure versus travel/youth league structures on concussion and education. Both 
seem to have pros/cons, but the biggest issue in my opinion on this point from this 
interview is the inconsistency in the structures for the same sport for athletes of the same 
age. 
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Key ideas: different education experiences; cautious; organization input 
Memo 8 - I was hesitant to do interviews with coaches with whom I had a previous 
professional and personal relationship; however, since my interactions were respectful 
and positive with this coach, I thought that she would be a good interview to help 
challenge the biases I had entered the study with from my professional experiences, as 
well as to gain another perspective in my participant pool (female coach of a female team 
in an urban setting). What I was able to realize is that even if schools have the right 
medical staff and policies, clear communication and structure are crucial in establishing 
confident and appropriate decision-making behaviors in coaches. 
Key ideas: cautious; communication with medical professionals; education option 
not effective 
Memo 9- Similar to interview participant #8, I had a previous professional (her as a 
coach and athlete) and personal relationship with this coach. The biggest idea that I got 
from this interview was, despite appropriate attitudes and knowledge, coaches who are 
not the head coach seem to be uninvolved or do not feel comfortable questioning 
decisions because they do not have any "power" in this area. This shows that evolving 
team and sports culture norms is essential in creating the safest environment possible for 
student-athletes. 
Key ideas: sports culture; old-school mentality; personal experiences 
Memo 10 - I was impressed by this participant because I was not initially sure what to 
expect from a younger, less experienced coach. I found that, like the older coaches, this 
young coach approached his team with a sense of empathy, which helps him to put his 
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student-athletes wellbeing over competition. This interview provided an interesting 
contrast to some of the middle-aged and experiences coaches who played in a sports era 
when concussions were not treated conservatively and there was little research on the 
long-term effects, and that generation of coaches is probably not old enough to see the 
damaging effects of concussions in themselves or old teammates. Overall, this interview 
illustrates the importance of personal experiences and sports culture expectations on a 
person's attitude and, therefore, behaviors. 
Key ideas: younger coach= different cultural norms; competitive urge; educator; 
personal experiences 
Memo 11- This was a somewhat similar interview to # 1 0 since they were both very 
young coaches with sports experiences from the same college. He discussed similar 
beliefs and behaviors, but was able to expand upon the impact that education as a student-
athlete has had on his attitudes and coaching approach. This was an important point 
because student-athlete education is another factor in the concussion literature (although 
not fully explored in this study), but is mentioned by almost all of the other interviewed 
coaches. 
Key ideas: likes education; personal experiences; student-athlete education 
Memo 12- This interview helped further explore the infrastructure of football and 
decision-making in a little more detail from interviews #3 and #10. This interview 
participant, although a young coach, had several years of playing and coaching at 
different levels, so he had a good depth of experience. It is useful to see how these 
different experiences combine to create the attitudes and experiences. Additionally, this 
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interview helped solidify that the data were essentially saturated as he mentioned many of 
the same recurring ideas as the other coaches. 
Key ideas: sports culture; somewhat cautious; confident; personal experiences; 
staff communication 
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Identity Memo: 
In qualitative research, it is important to declare any potential biases as a 
researcher. I began this research question because of my professional experiences as an 
athletic trainer at an MIAA high school during the time when the concussion legislation 
was being developed. During this role, I provided care for concussed athletes in 
accordance with evolving evidence based practices, supervised concussion education 
requirements for coaches and student-athletes, as well as developed the foundation of the 
school's concussion policy. These tasks gave me insight into the realities ofhow sports-
related concussions were managed at the high school level. One of my biggest concerns 
were the attitudes and coaching practices of some of the coaches; return to play decisions 
were being argued and educational efforts were inadequate. What made these behaviors 
the most troubling was that there effects the concussions had on the student-athletes were 
visibly damaging - students were displaying emotional changes, academic difficulties, 
and a general decrease in their quality of their teenage lives. Therefore, I decided that it 
was important to try to understand the most effective way to reach the high school 
coaching population to help them genuinely understand the impact of head injuries and to 
develop a method of education that would achieve this and lead to permanent behavior 
change. 
258 
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